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PSYCHOSOMATIC ASPECTS 
OF HEARING DEFECTS 


Effects of Hearing Loss on Mental Processes 


Number 5 of a Series 


A detect in hearing initiates emotional and practical 
problems which profoundly affect the individual's attitude 
toward himself and society. In turn his handicap influences 
the way people oct toward him. Some aspects of this com- 
plex problem are briefly discussed in this time-saving re- 
fresher for the busy practitioner. 


DEAFNESS OR STUPIDITY? 


For centuries deafness and stupidity, if not actual 
feeble-mindedness, have been linked together in the 

blic mind. This is one of the cruelest misconcep- 

ms the uninformed have concerning the deaf. Inabil- 
wy to understand the spoken word was—and is—so 
eat a handicap in social intercourse that it was misin- 

preted as mental lack. Even the hard-of-hearing 
Bifered—and still suffer—from this ignorant view- 
feint for little differentiation is made in common 
thought between those who are without the ability to 
Hear the slightest sound and those who have residual 
Wearing in greater or lesser degree 


Perhaps some of the misunderstanding, at least 
Where children are concerned, has arisen because the 
ech pattern of the hard-of-hearing, especially those 
ith high-tone loss, resembles that of mental retarda- 
tion. To the untrained person the differences may 
fot be evident, but the trained ear can detect the more 
lével and monotonous tone of the partially deaf. The 
ysician must be alert to avoid the tragic consequences 
classifying as mentally retarded the child of normal 
iffte!ligence 
UNCORRECTED HEARING DEFECTS MAY RESULT 
IN MENTAL RETARDATION 


SThere is some basis for the belief that there is a 
Gmnnection between mentality and hearing. Best? has 
@scribed it well: “With the deaf, particularly with 
those born deaf or becoming so in the earliest years of 
life, to whom is denied the spoken and heard word as 
a medium of communication with the outside world, the 
mind is held back; its processes are slowed up; it must 
1. Sheridan, Mary D The Child's Hearing for Speech 
Methuen & Co., Ltd., London, 1948. p. 29 
Best, Harry: Deafness and the Deaf in the United States 
The Macmillan Co,, New York, 1943. Chap. 12 
Ewing, I. R. and Ewing, A. W. G The Handicap of 
Deafness Longmans, Green & Co., London, 1938, Chap. 1 
4. Best, Harry: Idem. Chap. 19 


5. Morkovin, B. V Psychological Basis for Auricular 
Training and Speech Reading of the Acoustically Impaired 
Aural he Education Psychological and Therapeutic Aspects 


Hearing Survey Quarterly, 1946, pp. 1-35 

6. Kinkade, J. M The Need of a Combined Program of 
Medical, Educational, Psychological and Vocational ehabil 
tation of the Acoustically Impaired In Aural Re-Education: 
Psychological and Therapeutic Aspects. Hearing Survey Quar 
terly, 1946, pp. 36-40 

Barnett, H. N M. Press. 216: 174 (Sept. 4) 1946 


The psychosomatic series will be reprinted as a booklet; your postcard request now will bring it to you on publication 


perforce remain, as it were, in chains till special means 
of liberation are brought. The deaf are not only with- 
out stimulus of the human voice, but also without the 
language which is afforded through the avenue of nor- 
mal and regular speech, and upon which human thought 
is so largely dependent.” 


This is applicable to any child whose hearing defect 
is at all extensive. If no attempt has been made to 
aid his hearing by mechanical means, or to give him 
special instruction, he enters school. on the level of 
normal infancy, unaware not only of the meaning of 
words, but even that objects or qualities have names.? 
No wonder then that the child seems retarded. Indeed, 
this lack of ability to communicate freely affects 
adversely his ability to make normal progress at 
school,*. ¢ 


Hearing defects, too long ignored, may actually lead 
to emotional deficiency resulting in inability to hear 
Morkovin © cites such an instance in a congenitally deaf 
boy, who was neglected until late in adolescence. In 
this case there was residual hearing which, it was 
found, could be rais¢d to a hearing level by mechanical 
means, Alas, this aid came too late. Speech was only 
noise, he could not give meanings to sounds. He con- 
tinued to communicate in his small circle by means of 
grunts and signs. “He never grew out of the infantile 
level intellectually, emotionally, or socially. He was 
not born feeble-minded, but he actually became so 
because he failed to learn and develop mentally by 
deprivation. Because of his isolation he was reduced 
to an animal state in a civilized community, a human 
derelict.” 


One wonders how many children with hearing defects 
are mistakenly considered feeble-minded, how many 
with hearing defects become feeble-minded, because 
they lack proper attention in the early formative years 
of their lives. 


DIAGNOSE HEARING DEFECTS EARLY 


The problem of the hard-of-hearing child is of the first 
importance, if these handicapped youngsters are to 
develop into well-adjusted individuals, self-supporting 
and useful. Early diagnosis is essential in the case of 
the very young child, for often those assumed to be 
totally deaf have islands of hearing which may be 
stimulated,® and the best stimulus is the human voice.’ 


Diagnosis of hearing defects in the very young may 
be difficult.6 The common test—a reaction to noise 
is not satisfactory for the tactile sense may respond 
with misleading results.® 


The problem is one in which the pafents should 
receive the cooperation of teachers, social workers, psy- 
chologists as well as physicians.¢ All must be aware 
that “the sooner deafness is recognized, the better the 
chance for the individual to grow into a normal human 
being.” 
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Made by experts for experts . . . these National EENT 
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each year more and more doctors purchase and use more 
and more of these dependable, efficient diagnostic aids. 


Valuable additions to” 
your reference library — 
write for them today: 
“What the General Prac- 
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Chest Sujport— 


Albert H. Andrews, Jr, MD 
Chicago 


Attaches Easily to Any Jackson Type 
Laryngoscope (Adult or Child Size) 
To Maintain Desired Exposure 


Maintains position of the laryngoscope after the 


desired exposure is obtained . . . especially where 


any slight change in position might cause con- 
. Relieves 


Screw-type lock and worm-drive gear knob permt siderable alteration in the exposure. . 


the operator of some of the stress of lifting the 
May be used for laryngoscopy 


accurate setting and carefully controlied lift on 


the laryngoscope Chest piece is smooth and laryngoscope 


under local or general anesthesia 


swivels to adapt itself to the chest contour 


) Each, Complete (laryngoscope not included) $62.50 

Instrument Makers to the Profession—Since 1895 

; . Mueller and Company 408 S. Honore Street, Chicago 12, Illinois 


The TWIN MIRROR GOOD-LITE 


(The Physicians Universal Headlight) 


* PEEP HOLE MIRROR—Center of beam light for deep 
cavities 


* PLAIN MIRROR—For shallow cavities 
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* DIRECT LIGHT—For surface Surgery, by simply re- 
moving the mirror 


Ultra Brilliant (750 foot candles), Large field of light, Glare free vision, shock proof 
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BOPICAL ANESTH ASIA 


OPHTHALMOLOGY and RHINOLARYNGOLOGY 


Dependable anesthesia of the mucous membrones is readily obtained by 
the topical application of Pontocaine hydrochloride. This widely 

used agent acts quickly, penetrates deeply, and gives 

prolonged anesthesia. A variety of operative and nonoperative 
procedures on the eye, nose and throat may be successfully carried 
out with small quantities of relatively weak solutions. 

HOW SUPPLIED: For surface anesthesia in ophthalmology: 

0.5 per cent solution in bottles of % oz. and 2 oz. 


For surface anesthesia in rhinolaryngology: 2 per cent 
solution in bottles of 1 oz. and 4 oz. 
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SMR Ear Speculum. Black, non-reflecting, light in weight, warm to 
the touch, non-metallic, no plating to chip off, can be sterilized. 


Malleable Cannulas. These are furnished in two sizes and can be 
bent into any shape for entering ear or nose. The proximal end is tapered so 
that it can be attached to your cut-off for drying out the ear. 


Light Shield. The apparatus consists of a polished bakelite shield to 
enclose an ordinary 100 watt lamp. This shield can be attached to any standard 
socket and can be rotated independently of the lamp and the opening can be 
turned in any direction. The shield avoids danger from bursting bulbs and 
serious burns. 


Price—No. 2 Light Shield. ci .... $5.00. Add $3.50 for condenser 


Respiratory Protector is designed to cover the mouth and face. It is 
light in weight and can be instantly rotated out of the way for telephoning or 
conversation. While it can be attached to any headband having a projecting 
stud, it functions better on the above headbands. New transparent portion can 
be quickly replaced when soiled or worn. 


Surgical Mechanical Research 
1901-1903 Beverly Bivd. Los Angeles, Calif. 
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Broyles 
Nasopharyngoscopes 


Extremely Small Calibre—T» 
precision-made diminutive instrument 
distinguished by its extremely sma 
calibre ~— about 8% Fr., with a worki 
length of 4 in.—a significant advanta 
over instruments of larger calibres, fi 
facilitating introduction and thoroug 
examination. 


Exceptional Optical Efficiency 
True to ACMI standards, special bri 
liance characterizes the optical efficienc 
of the instrument. The right angle lens sys 
tem provides a clear and sharply define 
image (a button on the bakelite eye piec 
indicating the direction of vision). Th 
lamp is mounted close to and ahead of th 
objective of the lens system, permittin 
accurate examination of the smalles 
cavities, orifices and walls of canals. 


Permits Minute Antru 
Inspection —A trocar and cannula i 
available if desired for puncturing the max-@ 
illary meatus; the cannula acts as a sheath — 
for the passage of the instrument, keeping 
the lens and lamp clean. Close inspection 
of the maxillary antra is thus possible, 


Easy Sterilization—Theconstruction 
of the instrument allows easy steriliza- 
tion by cold methods. 


AMERICAN CYSTOSCOPE MAKERS, INC. 
1241 LAFAYETTE AVENUE » NEW YORK 59, N.Y. 
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In allergic nasal and sinus disease, cosmetics are among primary 
contact irritants, especially face powder, cold cream, rouge, 


nail lacquer, mascara, wave set and eye shadow.’ 


In these cases, MARCELLE COSMETICS are important aids to 
the therapeutic armamentarium. MARCELLE COSMETICS are 
the original hypo-allergenic cosmetics and are formulated upon 
years of research in eliminating all known allergens or reducing 
them to a tenable minimum. Furthermore, MARCELLE COSMETICS 
enable the allergic patient to secure scientific protection without 
sacrificing esthetic appeal. For greater confidence for you and 


your patients, prescribe MARCELLE.” 


1. Woldbott, G. L. Management of Allergic Eczema. Am. Pract. 4:59-63 (Oct.), 1949 


MARCELLE COSMETICS, INC. 


1741 North Western Avenue, Dept. O . Chicago 47, Illinois 
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STORAGE 
BATTERY 


At long last, here is the powerful and dependable 
storage battery unit for lighting instruments that laryn- 
gologists and bronchoscopists have dreamed about. 


e Contains two 4 volt, 6 ampere, portable, non-spill storage batteries. 


Two separately controlled circuits for lighting two separate instruments, 
when needed. 


Light and portable—only 16 Ibs. complete. 


May be recharged with built-in charger by just plugging in the regular 
110-115 volt, 60 cycle AC. 


You can regulate the brightness of your lights. 

Never a light failure with two storage batteries; one is always in reserve. 
Visible battery charge indicator tells when to recharge. 

Red bull's-eye warns of short circuit—or if light is burned out. 


True finger tip control for everything. No need to change tips to different 
posts—just flip switch. 


These are just a few of the advantages. There are no moving 
parts—all wires and connections are color coded for simple 
operation. And if the cost is pro-rated over a period of years, 


it is less than the cost of replacing batteries in the old type. 


Write for literature and prices-—or order direct from 


George P-P and Son “Company 
3451 WALNUT STREET 


Philadelphia 
wre 
A Standin ae Invitation. When in Philadelphia, visit our modern sales 


rooms and manufacturing plant. Free parking on our private lot 
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completes the diagnostic picture 


From its introduction to the present, Lipiodol has remained a contrast medium of choice . . . 
notable for these properties: 1 40°% iodine content firmly bound in poppyseed oil, insures uniform 
radiopacity 2. viscosity characteristics produce clear delineation without excessive ‘‘pooling”’ 
3 exclusive formulation does not involve use of chlorine or its derivatives 4 its blandness 


insures minima! irritation to mucous membranes. 
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BONE CONDUCTION THROUGH THE AUDITORY 
OSSICLE CHAIN 


PHILIP G. MacDONALD, M.D. 
NEW YORK 


| THE performance of a bone conduction test the bone conduction 
tip is placed over the mastoid bone. This position of the bone con- 
ductor tip gives a theoretic constant. If all mastoid bones conducted 
sound waves equally well the bone conduction test would give a true 
estimation of the condition of the cochlea being examined, but the air 
cell structures of human mastoids vary as to the size, number and 
distribution of the cells through the bone, and conduction through dif- 
ferent types of mastoid bones must vary greatly. The sclerotic mastoid 
bone cannot have the same function as the normal pneumatic mastoid 
bone, and sound conduction through the different types of mastoid bones 
must vary as much in intensity on reaching the cochlea of the ear being 
tested as the structure varies in the mastoids through which these sounds 
must pass. 

Clinical observations indicate that bone conduction tests may be very 
misleading, and otologists are now realizing that bone conduction tests 
do not give a true estimation of the so-called “cochlear reserve of 
hearing.” 

Lempert * made the following comment on the subject. 

I believe that the significance of the amount of bone conduction hearing for 
individual sound frequencies found in a particular case with the aid of the 
audiometer or tuning forks and its relation to the degree of cochlear nerve function 
is but little understood. 

I observed that in a substantial number of cases in which one, two or even all 
three of the conversational frequencies were heard by bone conduction at a level 
lower than 30 decibels preoperatively the hearing by air conduction was greatly 
improved following fenestration and even restored to the practical, serviceable 
level and in some to normal. 

I found that in those cases of clinical otosclerosis in which the involved 
ear was operated on successfully . the hearing for bone-conducted sounds 
was also improved. The fact that hearing by bone conduction could ever be 
improved by fenestration of the labyrinth would suggest either that such hearing 
cannot always be accurately determined with present methods of testing or that 
bone conduction hearing and cochlear nerve function potential are not synony- 


mous. 


1. Lempert, J.: Fenestra Nov-Ovalis with Mobile Stopple, Arch. Otolaryng 
41:1-41 (Jan.) 1945. 
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Such experience and observations led me to conclude: first, tha. the accurate 


determination of the decibel level of bone conduction hearing 1s not always possibl 
second, that the most accurately determined decibel level of bone conduction hearing 
for individual sound frequencies is not always representative of the degree ot 
cochlear nerve function still present in a deafened ear. 

An accurate, infallible test for the determination of the reserve of cochlear nerve 


function within an ear deafened to air conduction in clinical otosclerosis ts yet 


to be developed 


Monson ? made the following statement after describing a method of 
endaural bone audiometry made on the operating table directly from the 
lateral semicircular canal 

\ new method of studying cochlear function by endaural audiometry is here 
presented. From the results reported by this method it is indicated that there ts 
considerably more cochlear potential than is apparent by the ordinary audiometric 
hone conduction tests, and the amount of latent cochlear function varies according 
to the structure of the mastoid bone. These findings have proven helpful in choosing 
suitable cases for the fenestration operation 

Shambaugh * reported cases in which one or more of the speech fre 
quencies by bone conduction were below the 30 decibel level and in which 
hearing was restored to the serviceable level by the fenestration operation 

MacDonald * made the following summary 


he cells of the mastoid process are of great importance in hearing, for they act 
4s sound-absorbing structures, absorbing the sound vibrations that otherwise would 
build up behind the drum membrane and interfere with and distort tts excursions 
Undoubtedly, many cases of so-called “frank nerve deafness” diagnosed by tests of 
hone conduction are not cases of nerve deafness, and the audiograms are misleading 
The air cells of the mastoid process may absorb vibrations when a bone conduction 
test is made and give an erroneous reading, or, again, In cases in which heavy 
septums are present, may conduct sound waves much better than in the average 


case and thus suggest that the cochlear reserve is higher than it really is 


The ability of the mastoid air cells to absorb sound is very east 
proved in the following experiment 

A. 3 who had lost both drum membranes aiter an attack of searlet fever in 
infaney. but who has had dry ears for many years, was chosen for this experiment 


First. roentgenograms of the mastoid processes were obtained (fig. 1) These 


mastote ure sclerotic, and bone conduction in this type of bone ts always greater 


than in normal pneumatic bone. I should have preferred a subject with pneumat: 
mastoids, but it is impossible to get pneumatic mastoids in a patient who has had 


a pathologic condition sufficient to cause Cestruction of the drum membrane and 


idle ear contents 


2, Monson, L. P \ New Method fer Determining Cochlear Function by 
Endaural Audiometry. Tr. Pacific Coast Oto-Ophth. Soc, 20:228-244, 1948 
3 Shambaugh, G. | | Fenestration Operation An Evaluation of Its 


84:828-838 (April) 194° 
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Fig. 1.—Roentgenograms of the mastoid processes of A. S., taken at the time at 
which they were tested under the conditions described in the legend to figure 2. The 
roentgenograms at the top are of the left ear; those at the bottom, of the mght 
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Four audiograms were made for the patient. 
1. A bone conduction audiogram was made with the bone conductor tip (fig. 4) 
placed over the mastoid bone. The screw, C, was tightened into the shank, BP, 
and used as the contact for the bone conductor against the area of the mastoid bone 
(see curve B, fig. 2). 

2. A regular air conduction audiogram was made (see curve C, fig. 2). 

3. An audiogram was made with the bone conductor held in a malleable frame 
(see figs. 3, 4, 5 and 6) in front of the ear (fig. 3) and a 20 gage nylon bristle 
(E, fig. 3) passed from the bone conductor to the bone over the prominence of 
the facial canal where it crosses the middle ear. This nylon bristle has a beaded 
tip made by heating the end of the bristle in an alcohol flame. The beaded tip 
was cemented to the prominence of the facial canal with Du Pont cement and the 
other end of the bristle was engaged in the bone conduction screw adjuster (C, 
fig. 3). Pressure was exerted on the nylon bristle by turning the screw outward. 
The screw was then adjusted so that the patient felt no pain but only pressure in 
the ear. (See curve A, fig. 2.) 


A ak » 
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Fig. 2.—Audiograms made for A. S. # indicates the right ear and L, the left. 
Curves A represent hearing when the nylon bristle conducted the sound vibrations 
from the bone conduction head to the bone of the prominences of the facial canals 
where they cross the middle ears. These are corrected curves. The shank and screw 
(fig. 3) are weights which alter the vibrations of the bone conductor head in the 
following amounts: 15 decibels at the 256 frequency; 10, at 512; 20, at 1024; 15, 
at 2048, and 15, at 4096. These figures were therefore subtracted from the fre- 
quencies making up audiogram curves 4 and B. Curves B represent bone con- 
duction hearing with the screw of the shank (fig. 3) of the bone conductor against 
the area of the mastoid process; curves C, regular air conduction hearing, and 
curves D, hearing with the bone conductor head in same position as for curves A, 
but with nylon bristle not inserted. 


4. An audiogram was made with the same setup as used in making curve A 
except that in this instance there was no bristle between the adjustment screw and 
the prominence of the facial canal (curve D, fig. 2) 


The prominence of the transverse portion of the facial canal as it 
crosses the middle ear was chosen to be tested in this case, for it was 
well away from the round and oval windows and so could not directly 
stimulate the cochlea through one of these windows. The fourth 
audiogram curve D was made to rule out any chance that the patient 
would hear sounds from the bone conduction head by air conduction, as 
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in audiogram curve 4. The threshold of curve D is so much higher 
than that of curve 4 that there can be no chance that this would occur. 


It can be noted that the threshold of curve 4 is much less than that 
of curve B. The difference in these thresholds must be due to absorp- 
tion of sound in the tissue of the mastoid and, to a very slight extent, to 
the skin and subcutaneous tissue overlying the mastoid cells. The absorp- 
tion in the skin and subcutaneous tissues is slight, for the bone conduction 
tip was held firmly against the mastoid area and would thin this tissue out. 
There may have been a loss of conduction in the nylon bristle that was 
used in making curve A, as the nylon bristle is slightly elastic and may 


Fig. 3.—Apparatus in position, with the bristle applied to the facial canal. A 
indicates ‘bone conductor tip held in malleable frame, G, and supported on patient's 
head by a steel spring. B, shank attached to bone conductor and carrying adjustable 
screw, C. C, screw adjustment to bring pressure on or to release pressure from 
nylon bristle when apparatus is applied to patient. The center of this screw is 
drilled, and the nylon bristle (fig. 6) fits into this opening. D, prominence over 
the transverse portion of the facial canal, to which nylon bristle is fastened with 
Du Pont cement. E, nylon bristle, 20 gage, which carries the sound vibrations from 
the shank of the bone conductor to the prominence of the facial canal. F, rubber 
pads applied to the patient's head as protection from uncomfortable pressure from 
trame, G. G, body of malleable frame to hold bone conductor. The legs of this 
frame are easily bent to help in adjusting instrument to patient's head and are 
covered with rubber pads as protection from pressure from the apparatus (spring 
holds frame to patient’s head). 


have absorbed the sound to a slight extent. I feel, however, that the 
absorption of sound by the skin and subcutaneous tissue over the mastoid 
process and the absorption of sound by the nylon bristle are both very 
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small and can be disregarded in this experiment. All the audiometric 
curves in this experiment are corrected curves, and this correction will 


be explained fully in the paper later 


big lose-up view of tl mduction tip and the frame to carry the head 


A indicates bone conduction head, which is held firmly by friction into malleable 
frame, | The frame and bone cot ion head z held to patient’s head by the 
steel spring, H. B, shank attached to bone conductor head. This shank carries an 
adiustable screw, C. C, adjustable screw in shank. This screw can be adjusted 
inward and outward in the shat and so take up any slack when instrument 
adjusted to patient. F, legs of fran hi rubber tipped to prevent any 
iortable pressure on patient's | , frame hol conductor head. H 
spring to hold apparatus to patient's head. /, rubber pad on end of steel spring. J, 
up of head, 4, to show the shank, B i the screw, with central drill hole 
feep and slightly greater bore than the diameter of the 20 gage 1 ylon bristle 
\ristle fits into this bore hole and conducts the vibrations to the parts being 
When the shank and screw are attached to the bone conductor tip, their 
reduces the efficiency of the bone conductor This reduction in efficiency 1s 


ted in all the curves made with this apparatus 
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This experiment is offered as proof that the air cells in the mastoid 
process act as sound absorbers and that they render the bone conduction 
test subject to great variation. 

This experiment was repeated with several patients, but the results 
of the bilateral examination of only 1 are shown, for the results were 
essentially the same in all patients tested. 

It can be noted from the roentgenograms that the mastoid processes 
of A. S. are very sclerotic, with small cells, yet the absorption of sound, 
as indicated in the audiograms, occurs most in the higher frequen 
cies and least in the lower part of the curves. No anesthetic was used in 
testing the patients without drum membranes, as they have been wearing 


Fig. 5. Photograph of the apparatus 


so-called artificial ear drums or inserts, and these middle ears were sul 
ficiently insensitive to allow free manipulation without anesthesia. Th 
mastoid air cell systems are not ordinary porous material but definite 
series of cells connected and lined with a_ fine, sound-absorbing 
substance, moist mucous membrane. The architecture of the mastoid 
process is such that it is really an acoustic labyrinth to disperse and 


absorb sound waves and as such cannot be considered as being gov 


erned by laws which hold when sound is absorbed by ordinary porous 


substances. The audiograms of A. S. indicate that his mastoids react 
as ordinary porous material and obey the laws of absorption of sound 
that is conducted through porous material. In the description of test 


ing pneumatic mastoids, it will be noted that this law does not hold. In 
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ordinary porous material the attenuation increases with the frequency 
when sounds are conducted through porous substances.* 

The question of how much interference was set up by the shank, 
screw and nylon bristle (figs. 3 and 4) must be considered here. The 
interference of the shank and screw was determined by making a regular 
bone conduction test on a patient and then making a second bone con- 
duction test immediately afterward on the same patient but this time 
the special bone conductor was used (fig. 3), the screw of which was 
held against the mastoid area, and an audiogram was made. The screw 


Fig. 6—Apparatus on patient. 


was tightened into the shank before this test was made. These test 
audiograms were repeated on a series of patients, and the average 
increase in the threshold for the different audiometric frequencies when 


the special bone conductor was used was as follows: 15 decibels at 
the 256 frequency ; 10, at 512; 20, at 1024; 15, at 2048, and 15, at 4096. 


For all the curves made with this special bone conductor (fig. 3), 
these decibels were subtracted from the proper frequencies and the cor- 
5. Rettinger, W.: Theory of Sound Transmissions Through Porous and Non- 
Porous Materials, J. Acoust. Soc. America 8:172-175 (Jan.) 1937. 
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rected curves were given. No allowance was made for the nylon bristle 
in any of the audiograms made with it, since the interference it set up was 
very slight. This is clearly shown in the case of a patient, G. H., 

whom I had performed a successful fenestration on April 25, 1045, 
The following experiment was made with this patient on Sept. 15, 1948. 


A bone conduction test was made with the special bone conductor (fig. 4). The 
screw was placed against the mastoid area and tightly turned into the shank. (See 
fig. 7, curve A.) 

Then a bone conduction test was made from the prominence of the transverse 
portion of the facial canal. A 20 gage nylon bristle was cemented to the drum 
membrane over the prominence of the facial canal with Du Pont cement, and an 
audiogram curve was made (curve B, fig. 7). 

A curve for bone conduction hearing was made by inserting a 20 gage nylon 
bristle between the mastoid area and the screw of the special bone conductor. The 
nylon bristle was fused in an alcohol lamp to form a bead on one end. This end 


Fig. 7.—Audiograms made for G. H. Curve A represents hearing by bone 
conduction when the special bone conductor (fig. 4) was used over the postfenes- 
trated mastoid area. Screw C was applied to mastoid area. Curve B represents 
hearing by bone conduction, also postfenestration, but this time the hearing curve 
was made from the transverse facial ridge, with use of a nylon bristle and special! 
bone conduction head, as illustrated in figure 3. The drum membrane being present 
in this case, the nylon bristle was fastened with Du Pont cement to the part of 
the drum membrane that drapes over the facial ridge. Curve C represents hearing 
with the test made from the mastoid area with the special bone conductor (fig. 4) 
but with a nylon bristle inserted between screw C and the mastoid process 
Curves A, B and C were made at the same time, postoperatively, in 1948. Curve 
D represents preoperative bone conduction hearing in 1945. The differences in 
curves A, B and C are about the same magnitude as the standard deviation in 
repeated tests and are therefore probably not significant. For this reason curves 
4, RB and C were considered identical in this experimental work (see text). 


was fastened to the mastoid area with Du Pont cement and the other end was placed 
in the screw of the special head. The instrument (fig. 3) was adjusted with 
respect to pressure on the bristle and the position of the frame; then an audiogram 
curve (C, fig. 7) was made. Curve D in the same figure indicates preoperative 
bone conduction hearing. 


On examination of these curves, it can be noted that the preoperative 
bone conduction curve D has a much higher threshold than the other 
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audiogram curves. The other curves, A, B and C, are very similar, and 
the differences between them are so slight that for practical purposes 
they can be considered identical. The distortion on insertion of the 
bristle is so small, therefore, that I have not taken it into consideration 
in any of the tests that will be described. 

This patient, G. H., had had a very complete mastoidectomy per- 
formed at the time of the fenestration, and all the mastoid cells that 
could be removed were removed, This absence of mastoid cells 
undoubtedly accounts for the lowering of the threshold of the post 
operative bone conduction audiograms in his case. 

The preceding experiment suggested a further experiment—that of 
conduction of the sound waves to the cochlea by bone conduction through 
the auditory ossicles. This experiment was made with the following 
technic. This test was performed only with patients with otos« lerosis 


ot 
hh hob 


} nave a 
fenestration operation, Curves 4 represent hearing when the nylon bristle con- 
ducted the sound vibrations trom the bone conductor head to the short 
the malleu ifig. Y) These are correct 1 curves (se¢ legend to fig. < 
BR. bone conduction hearing These are also corrected curves Curves C, reg 
air conduction hearing, Curves J hearing with the bone conductor head in same 
position as for curve { but with the nylon bristle not inserted. Curve /) was mace 
to show that there was no chance of hearing the bone conductor mn curve 1 by air 


Fig. & Audiograms made tor patients, A 1D. and J. K., who were to 


conduction instead ot by bristle and ossicle conduction These are corrected curves 
also. For these audiograms two extreme types of mastoid processes were chosen 
The mastoid process in A. D. was lerotic, with small cells, and in J K., pneu- 
matic with large cells For |. K., the greater spread between curves {1 and B was 
in the lower tones, and the sn ler spread was in the higher tones For A. D., 
the smaller spread was in the lower tones and the greater spread was in the higher 
tones This situation occurred also when the nylon bristle was attached directly 
to the bone over the transverse portion 2% the Tac jal canal of patients who had 


who were expecteng to have a fenestration operation ; all the patients 
tested showed on the Gellé test fixation of the stapes 

Phe drum membrane ot the patient being tested was ane sthetized 
with a solution of cocaiie, 12 grains (0.78 Gm.), m aniline, 2 drachms 
(7.76 Gm.) \ pledget of cotton was saturated with the anesthett 


and placed agaist the drum membrane for twenty minutes The 
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pledget was then removed and the ear canal wiped well with dry cotton 
on an applicator. The ear was then thoroughly cleansed with 95 per 
cent alcohol and ether on cotton applicators in order to remove any oil 
that might have been left on the drum membrane. 

As in the previous experiment, four audiograms were made (fig. 8). 


1. A regular air conduction audiogram was made (curve ) 
2 A bone conduction audiogram was made (curve B) with a special 


bone conductor ( fig. 4). 


F 


Fig. ¥ Apparatus in position, with the bristle applied to the malleus. 4, indi- 
cates body of bone conductor tp held in malleable frame, G. B, shank to carry 
vibrations to nylon bristle, containing adjustable screw, C. The center of this screw 
is drilled to hold the nylon bristle securely (shown in cutaway section) C, adjust- 
able screw to bring pressure on or to release pressure from nylon bristle. D, 
malleus, to which beaded tip of nylon bristle is attached. -, nylon bristle, 20 gage, 
which conducts sound vibrations from the bone conductor tip to the short process 
of the malleus, to which it is held by being attached with Du Pont cement. Just 
enough cement is used to hold the bristle firmly, for if too much is used, removal 
of the nylon bristle becomes very painful. F, rubber pads for the part of the frame, 
G, that rest on patient's head. G. frame that supports the bone conductor tip. This 
frame is malleable, and its legs can be bent to adjust the shank to the bristle 


3. An audiogram was made (curve A) with the bone conductor 
arranged as shown in figure 9, The nylon bristle in this experiment 
was attached to the short process of the malleus with Du Pont cement. 
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Du Pont cement will not stick to the short process of the malleus if oil 
is present, so the ear, as mentioned previously, is thoroughly cleansed 


Resuits Ten Consecutive Bone Conduction / ests Through the Ossicle Cham 
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with 95 per cent alcohol and then ether. The end of the nylon bristl 
that is attached to the short process is beaded. The bristle is cut in 
desired lengths, so that little adjustment is needed in applying the bone 
conductor tip to its distal end (fig. 9). The screw adjustment is turned 
out until the patient complains ot slight pain in the ear being tested. 


Pressure on the bristle is now reduced until the patient has a sense of 
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only slight pressure in the ear. The apparatus is now considered set, 
and an audiogram is made with the double frequencies of 256, 512, 
1024, 2048 and 4096 (curve 4). 

4. An audiogram (curve D) was made with the setup arranged as 
shown in figure 9 except that the nylon bristle had not been inserted. 
This audiogram was made to rule out the possibility of bone conduction 
sounds being heard by air conduction, as in curve A. The threshold of 
curve D is so much higher than that of curve 4 that any such possibility 
is ruled out. This test has been made with many patients, and the 
results of consecutive tests with 10 patients are listed in the table. 

Examination of the table shows that the ossicle conduction test gives 
a much lower threshold of hearing than the regular bone conduction 
test. It will be noted also that the pneumatic mastoid with large cells 
tends to show a larger spread in the lower tone range, and the pneu- ; 


matic mastoid with small cells, a larger spread in the high tones. 

This test is offered as a check test on bone conduction in cases 
in which fenestration is being considered. Much more work is neces- : 
sary on this test before a final opinion can be formed. Many patients ; 
now considered inoperable and even patients who are thought to be nerve 
deafened may be reclassified if retested with the ossicle bone conduction 


test as described 


SUMMARY 


A method for checking bone conduction is offered which can be 
done in any office and which will help to find marginal cases when fenes- 
tration is being considered. Many cases in which diagnosis formerly 
had been nerve deafness may now be reclassified and may be found to 
be cases in which bone conduction has been interfered with by absorp- 
tion in the mastoid air cells to an extent greater than expected. The 
described test should rule out this interference with the test for bone 
conduction and, in sclerotic mastoids as well as in pneumatic mastoids, 
should give the examining physician a clue about what is happening 
to bone conduction in the mastoid air cells. This test has been per- 
formed only with patients with manifest fixation of the stapes. It will 
be made with other types of patients as well, but as it is a time-con- 
suming test it has not to date been done with any patients other than 
those selected for fenestration. The results to date, however, warrant a 
thorough investigation of this test for all patients with deafness, and 


such a procedure is being planned. 


CONCLUSIONS 


The test presented here is purely an office procedure byt it is time 
consuming. 


The experiments indicate that the mastoid air cells are sound absorb- 


ing elements. 
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This series of tests indicate that the sclerotic mastoid does not absorb 
sound vibrations as well as the pneumatic mastoid, but it is impossible to 
differentiate definitely the difference in absorption by the pneumatic 
mastoid with the large cells from that with the small. If any conclusion 
could be arrived at, it might be that pneumatic mastoid with the small 
cells absorbed the high tones better than that with the large cells; but 
there are not enough cases in this series to warrant a definite statement 

(hese tests indicate that the mastoid process cannot be compared 
with ordinary porous material so far as sound absorption 1s concerned, 
The mastoid cells are cavities which communicate with each other, 
forming series of cells, and are lined by sound-absorbing material 
mucous membrane. 
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FOLD AND CRYPT FORMATION IN THE NASOPHARYNX 
An Anatomic and Clinical Study 


HANS LION, M.D. 
CINCINNATI 


HE OBSERVATIONS on a female patient aged 34, who was 
suffering from spells of a peculiar type of headache, provided the 
stimulus to begin an exhaustive study of similar cases. 

This woman suffered from spells of headache which were of several 
weeks’ duration. These headaches were centered around and behind the 
right eye. During the time of observation, low grade fever, great 
fatigue and exhaustion developed and lasted for several weeks. ‘There 
were no pathologic findings in the upper respiratory tract. The sinuses 
were normal, but on the roof of the nasopharynx, in the region which 
connects the upper part of the two tori tubarii, were several deep 
holes. These holes were embedded in a cobwebbed material in the 
form of folds and were filled with purulent matter during the spells of 
headache but were empty in the intervals without headache. 

I had observed such hole formation several times in former years 
and had considered them to represent some kind of embryonic mal- 


formation. In order to investigate their origin, their anatomic and 


clinical function, I started a thorough study of the epipharynx, the 


structure referred to by T. E. Carmody as “the almost unknown in 
otolaryngology.” 
REVIEW OF THE LITERATURE 


The literature offers very little material on such formations. (A 
review of the literature on the subject is presented in a handbook by 
Denker and Kahler, published by W. Stupka. ) 

In 1900 Kayser! described retronasal synechia and atresia. He 
stated that there is a great variety in the form of such membrane, 
ranging from simple little folds that radiate in different directions to 
complete diaphragms, mostly frontally arranged. He stated the opinion 
that some of these malformations are hereditary and some acquired 


\ccording to Kayser, it is very difficult to obtain specimens for biopsy 
1. Kayser, R Verwachsungen der Nase, in Heymann, P.: Handbuch der 
Laryngology und Rhinologie, Vienna, A. Holder, 1900, vol. 3, pt. 1 
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He referred to Chiari,’ who, in 1909, found in such biopsy specimens a 
large number of muscle fibers that were covered on both sides with 
mucous membrane. In other specimens he found many lymph follicles, 
glands, blood vessels and round cells, but never muscle fibers. The 
mucous membrane on one side consisted of columnar epithelium changing 
into squamous epithelium and on the other side of a simple layer of 
columnar epithelium without cilia. 


Peters described a case in which only scar tissue was revealed in 
a histologic examination of a 20 year old woman whose adenoids 
were removed at the age of 11. Gradenigo® was of the opinion that 


the membranous curtains, which stretch from the roof of the nasopharynx 
toward the tori tubarii, represent involutional processes of the adenoids. 


‘ Most of these authors stated the opinion that these folds are found 
in a much larger percentage in women than in men. 


The embryologists Sieur and Rouvillois* mentioned these folds in 
1912. They considered them to be remnants of a membranous ring 
which tears and called them primitive velum. 


salla * described a case in which a horizontal veil-like membrane 
: had covered almost the entire roof of the nasopharynx and had pulled 


the right torus tubarius upward and backward. The membrane showed 


several fissures and several smaller openings. During the night, 


secretion would collect in the space between the nasopharynx and the 


; membrane and would be expectorated or blown out during the day. 


In 1932 Graff* reported on examinations of the nasopharynx im 


1000 cases in which autopsies were performed. He mentioned finding 


stringlike, tapelike and sheetlike adhesions in different sizes between 


the folds of the adenoids and mucous membrane of the epipharynx. A 


' partial or complete obstruction of one or both of Rosenmiiller’s fossae 

: is not rare. Graff held the opinion that to a small degree these changes 
5 had its origin in adenoidectomies, but that for the most part they 


were very likely caused by infections 


Eigler ® stated that most of the “cysts” are due to retentions in the 


ducts of the adenoids and the bursa pharyngea. Only in rare cases do 


Chiari, O.: Ueber angeborene membranése retronasale Verschliisse der 
Choanen, Wien. med. Wehnschr. $0:561, 1909 

3. Balla, A.: Membrana congenita della faringe nasale, Arch. ital. di otol. 
18:193, 1907 

4. Sieur and Rouwvillois: Essai sur le développement embryologique de la 
cavité naso-pharyngienne, Arch. internat. de laryngol. 33:466 and 792, 1912. 


5. Graff, S Die anatomische Darstellung der Erkrankungen der oberen 
Luftwege, inbesondere des Fpipharynx, Ztschr. f. Hals-, Nasen- u. Ohrenh. $1:484, 
1932. 


6. Eigler : Ueber Cy stenbildung im Nasenrachenraum, Arch f Ohren-, Nasen- 
u. Kehlkopfh. 147:364, 1940 
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they occur in connection with the craniopharyngeal duct (Theerbriiggen ) 
and on very rare occasions with the branchiogenic ducts (Ginani, Glas). 

When the remnants of the adenoids are in the state of involution 
and become infected, they produce symptoms which resemble very much 
those symptoms in the condition described as Thornwaldt’s bursitis. 
This disease is an infection of the median recess of the shrunken 
adenoids. The greatest number of cases of such “abscesses” occur 
during the ages of 20 to 30. There may be one hole in the epipharynx 
or several, and sometimes they are 0.5 cc. deep. Most frequently a 
single opening is found occupying the side of the middle recess of the 
adenoids. Sometimes three to four openings are found in the median 
line corresponding to the median cleft of the adenoids. Eigler has 
actually observed instances in which the condition passed from the 
stage of abscess to the stage of a cyst and reappeared again as an abscess, 
all occurring in the median line. These abscesses or crypts were 
found in adults whose adenoids had never been removed. 

The condition occurs shortly after the period when the involution 
of the adenoid mass has been completed. Eigier was convinced that 
the condition he has seen is the same as that which Thornwaldt described, 
but that Thornwaldt erroneously attributed it to a supposedly persistent 
inflammation in a pharyngeal bursa. 

In 1946 Hollender * reported findings at autopsy in 140 cases con- 
cerning the nasopharynx. Seven cases are mentioned of adhesions in 
Rosenmiiller’s fossa. Most of his patients were past middle age, and 
some were between the ages of 70 and 80. 

In 1947 Gidall * stated that dysfunction of the lining of the postnasal 
space, malformation of its contents or repeated inflammatory episodes 
in this region encourages the production of adhesive bands in the fossae 
of Rosenmiiller as well as in the tubal tonsils and around the eustachian 


orifice 


SYMPTOMS NASOPHARYNGEAL 


OF 


ANATOMY 


AND CLINICAL 


FOLD CRYPT FORMATION 


AND 


My survey regarding formations of folds and crypts in the epiphar- 
\nx was made on 175 unselected patients, who came to our office with 
various complaints; 103 of the patients, or 59 per cent, were women, 
and 72 or 41 per cent, were men. All patients were white. We examined 
25 patients consecutively, using an epipharynx mirror and a pharyngo- 


7. Hollender, A. R.: Some Commonly Unrecognized Diseases of the Naso- 
pharynx: Results of Studies of One Hundred and Forty Autopsy Specimens, 
South M. J. 40:248, 1947. 

8. Gidall, S. H.: Clinical Significance of Postnasal Space, Eye, Ear, Nose & 
Throat Monthly 26:137, 1947 
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scope. Those groups of 25 patients were examined during the four 
seasons of the year in order to have a real cross section of the entire 
patient material and to exclude seasonal factors. The time of the exami- 
nations extended over almost two years. The large number of patients 
with a variety of fold formations in the epipharynx was greatly surprising. 

For statistical purposes it was necessary to arrange the patient 
material in two general groups. But such an arrangement must be 
regarded as artificial rather than precise. Another reason for creating 
two main groups was the probability of the fold formations being pro- 
duced by different factors. 

The first group consisted of patients who showed fold tormations 
above the tor: tubarii, either on one or both sides. The folds im this 
group did not extend toward the center of the nasopharynx. 

There are two kinds of folds, sagittal and transverse. ‘The folds 
extending in a sagittal direction are usually not very pronounced. They 


Fig. 1.—Nasopharynx typical of group one. String formation can be seen on the 
leit side, sheet formation on the right. The niches above the tori tubarn are the 
source of abnormal drainage and inflammation 


are caused by adhesions of the uppermost and anterior part of the torus 
tubarius with the roof of the nasopharynx. Very often they obstruct 
the fossa of Rosenmuller, which can normally extend to a depth oi 
1 inch (2.5 cm.). Of greater clinical importance are the strings and 
folds extending in a transverse direction. All types of arrangements 
of these strings and folds can be found, and it can be said that there are 
hardly two pictures which are similar. 

Ihere are strings and bands stretching from the roof of the epi 
pharynx toward the vertex of the torus tubarius or its anterior part 
(fig. 1). In only 1 case did we find a string descending into the 
posterior part of the torus. Sheetlike connections between the roof and 
vertex of the torus tubarius are found, with deep niches between the 
roof as the anterior border, the sheet as the posterior border and the 


torus tubarius as the floor. Sometimes I found the arrangement of two 
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parallel sheets forming two deep niches. These deep niches can be 
observed as being the source of abnormal secretion or chronic infection 
with formation and retention of pus 

Group two was comprised of all patients who showed fold formation 
in the epipharynx beyond a vertical line drawn through the medial 
border of the torus tubarius. Their folds extended toward the center 
or were developed there. 

This group included 33 patients. In many of these patients one or 
several folds stretched like curtains from or near the center of the 
epipharynx toward the upper and medial border of the torus tubarius, 
leaving between them and the epipharyngeal roof the same kind of 
niches described for group one. Since the niches in the second group 
were of greater depth, they were quite often the source of long-lasting 


or continual postnasal secretion, localized infections, sore throat and 


Fig. 2.—Nasopharynx typical of group 2. 
other secondary manifestations. It can be assumed that these folds 
are of utmost importance as a causative factor for long-continued low 
grade fever of undetermined origin. 

\nother part of the fold formation exerts a pulling effect in an 
upward direction on the torus tubarius, thus keeping it wide open 


Some patients with this condition complain that they cannot “click 


j 


their ear’ on the affected side. Usually these patients are easily sus- 


ceptible to catarrhal conditions, or even infections of the middle ear 


on the affected side, or else show various degrees of loss of hearing. 


travel they contract aero-otitis easily. The pulling effect on 
the opening of the eustachian tube is so great in some cases that | 
find the tube cemented to the roof of the epipharynx, while the opposite 


side lies sometimes 14 to 4,4 inch (0.64 to O.8 cm.) deeper (figure 2, 
left This condition very likely causes the kinking or obstruction of 
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the tube and the sequelae. While watching the closing and opening 
movement of the orifice of the tube in these cases, one can observe that 
the anterior and upper border are rendered immovable and that only the 
posterior border contracts and dilates. In other patients I have seen 
the tori tubarii pulled toward the center of the epipharynx in a hori- 
zontal direction. I have seen strings with their ends attached to 
the center of the epipharynx and to the torus while the middle part 
was freely suspended. In | case a string extended from one side of the 
torus to the other, while the medial part floated freely. 

The latter half of group two, consisting of 15 patients, presented 
a most important picture: a large band and sheet formation stretching 
from the tori tubarii toward the roof and, very often, covering a great 
part of it. These formations are more or less glued to the anterior 
and upper surface of the roof but leave cavities between them and the 
roof. They show one or several small perforations, through which 
secretion can drain; but in case of nonsufficient drainage, which 1s 
especially possible during infection, they reveal various kinds of retention 
symptoms (fig. 2, right). Patients with this condition are those who 
have the symptoms described in the beginning of the paper. They are 
the ones who suffer from a peculiar type of headathe which, in my 
opinion, has never been described before. The headache is one sided, 
centers around and behind the eye and sometimes radiates toward the 
forehead or temple. Mucopurulent or purulent secretion can be seen 
draining through the perforations, but, so it seems, only under pressure 
exerted from behind. These patients feel ill, are fatigued and listless 
for weeks; they have long-continued low grade fever; they show loss 
of weight and very often have a persistent, slight to moderate cough, 
and their leukocyte count is increased to 10,000 to 15,000. These patients 


have increasing severity of the symptoms when small or larger parts of 


adenoid tissue is caught between the network of folds. In case of 
infection the grip of the strings and sheets surrounding the adenoid 
tissue prevents expansion and secretion and causes an increase in stress 
and retention symptoms. 

In order to find out statistically whether or not there is any relation 
between adenoidectomy and fold formation, I have assumed that in 
all cases in which a tonsillectomy was performed on a patient below 
16 years, an adenoidectomy was either performed or at least attempted. 
As shown in the graph, in group two, in which was presented a much 
more extended system of fold formation, there was a much higher per- 
centage of tonsillectomies and adenoidectomies than in group one. 

Finally, I should lke to add a picture which is very well known, 
namely, the deep crypted atrophic adenoid tissue. Among our 175 
patients I found this condition in 10 men, or 14 per cent of all male 
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patients, and in 14 women, or 13.5 per cent of all female patients. 
Among these patients during periods of inflammation I found symptoms 
similar to those previously described. 

The picture of tranquility in an interval of freedom from symptoms 
can be very misleading concerning the diagnosis. On examination, it 
should be stated therefore what is the prevailing condition of the 
mucosa or the adenoid tissue. Great mistakes in diagnosis or prognosis 
can be prevented. Repeated examinations might be necessary in 
case of a focal infection of unknown cause. 

In this connection, the following case report might serve as an 
illustration. 


No Fold Formation. 


Fig. 3.—Graph comparing percentage of patients with fold formation on whom 
a tonsillectomy and adenoidectomy had been performed with those patients who had 
not had the operation. 


Two sisters came to the office for a tonsillectomy. M. E., the older sister, was 
aged 20. In addition to her chronically enlarged tonsils, she exhibited a large clump 
of adenoid tissue and also some strings with niches, as described for group one. A 
constant stream of mucopurulent matter was discharged from the niches and 
adenoids. 

J. E., the younger sister, was aged 16. She had the same kind of tonsils as that 
of her sister, but her nasopharynx seemed entirely free from adenoid tissue or fold 
formation. Because of the inflammatory condition of M. E.’s tonsils, I scheduled 
the date of the tonsillectomy three weeks from the date of examination and asked 
both sisters to come in a few days before the day of the operation. But how greatly 
surprised I was when I checked the older sister and discovered that her adenoid 
tissue seemed to have completely disappeared—-nor was there any discharge from 
the niches or any other signs of inflammation. Checking the younger sister, I was 
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more than startled to find in her nasopharynx, which had not shown any adenoid 
tissue before, an acutely infected thick clump of such tissue. While performing the 
tonsillectomy on the older sister, | scraped the epipharynx very thoroughly and 


was surprised to find that the adenoid tissue was no larger than a medium-sized 
lima bean 


Although most of the authors cited in the beginning of this treatise 
stated the opinion that fold formation occurs more frequently in women 
than in men, I cannot agree with them, according to the statistics 
shown in the table. | should like to add that the number of patients 
| have examimed is many times greater than theirs. 


NATURE AND ORIGIN OF NASOPHARYNGEAL FOLDS 


The observations made on a great number of epipharyngeal folds led 
me to the conclusion that, by far, in the greater number of cases the 
folds consist of scar tissue and seem to be due to adhesions, which were 
caused by inflammatory conditions in the nasopharynx during childhood ; 
and that in a smaller number of cases the folds are the result of more 


Percentage of Patients with Fold Formation Among 174 Men and Women 


Women Meu 


Percentage Percentage 
is 


15.5 


35.5 41 


or less taultily performed adenoidectomies. In few cases do they seem 
to be due to hereditary malformations and in some cases they might 
le caused by syphilis, tuberculosis and other chronic diseases 

In comparing a sagittal cross section of the nasopharynx of the child 
and the adult (fig. 4.4), it can be seen that the low arch is typical for 
childhood. The nasopharynx lies in the same level as that of the lower 
turbinate bone.” 


Owing to the increasing growth of the face in height and the nasal 
cavity, the nasopharynx ts stretched as high as the middle turbinate 
bones. While the pharyngeal ostium of the auditory tube rises from the 


level of the hard palate to the level of the lower turbinate bones, the 


root of the epipharynx moves from the level of the lower turbinate to 
the level of the middle turbinate bone (fig. 4 2). 


\t about the fifth or sixth year, the Ivmphatic tissue in the naso- 
pharvnx has reached its maximum = growth The upper part of 
Waldever’s ring, consisting of the pharyngeal tonsil and the two tubal 
tonsils, represents three large protuberances, which, in many cases, touch 


and lacob Traite danatomie topographique avec applications 
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each other for months or years, or temporarily in an extensive inflamma- 
tory condition, on a more or less large surface, as shown schematically 
in figure 5). The tubal tonsil consists of lymphatic tissue accumulating 
in the torus tubarius. 

\ccording to Kostanecki, it represents a lateral extension of the 
pharyngeal tonsil; whereas Gerlach holds the opinion that the lymphatic 
tissue is a continuation of that tissue of the cartilaginous part of the 
eustachian tube 

| have observed in children, especially with the nasopharyngo 
scope, mainly two different kinds of fold formation. The tubal tonsi! 


touches either the roof of the nasopharynx or ts in close contact with 


Fig. 4 ross section of the nasopharynx (4, in the child; B, in the adult) 
the pharyngeal tonsil. Rarely does it touch a thick clump of lymphord 
tissue growing above the torus tubarius 

In my opinion, inflammatory processes may be the cause of epithelial 
necrosis, which, in turn, produces adhesions of adjacent parts in the 
nasopharyngeal area. The adhesions will be confined to a small, limited 
space or to an extended area, depending on the size of the inflamed area, 
and will result in the formation of strings, bands or sheets or in the 
gluing together of large surfaces. \s soon as the lymphoid tissue in the 
tubal tonsils and the adenoids starts to shrink, owing to cessation of 
inflammation, or to contract, owing to involution, the adhesions will be 
expanded into synechias. Another factor influencing stretching is the 
increasing growth of the epipharynx, as described previously. This 
factor must be especially influencing, since not only the tori tubarii 
but also the adenoids are attached to bony surfaces, while the distance 
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between the bony surfaces is constantly increasing. The direction of 
the folds is determined by whether the tori tubarii were contacting the 
root of the epipharynx or the adenoids. If the tori tubarii contacted 
the roof of the epipharynx, the fold formations will take a more or less 
vertical direction (as described for group one and shown in figure 5, C) ; 
if they contacted the adenoids, the folds will be directed toward the 
center (as described for group two and shown in figure 5, D). Among 
those two forms of fold formation, all kinds of variations and transitions 
are possible 

Che second important factor contributing to the formation of folds 
seems to be caused by more or less faultily performed adenoidectomies 


Fig. 5.—Fold formation in the adult (4 and B); in the child (C and D) 
I. T. indicates the torus tubarius; (/, the uvula, and P. T., the pharyngeal tonsil 


Chere is no doubt that some persons produce an excessive amount of scar 
tissue, even when an operation has been most skillfully performed. If 
one looks at the statistics in the table, one cannot disregard the fact 
that the adenoidectomy plays an important part in this group. I have 
seen conditions among my patients in which a fold coming from 
the roof stretches, fanlike, into the posterior fold of the torus (fig. 2, 
right). One receives the impression that the curet has cut deep into 
this part of the torus, since otherwise it is difficult to understand how 
an adhesion could form on this place which touches neither the adenoids 


nor the roof of the epipharynx 


The color of the adhesions and synechias is usually white to grayish 
white, sometimes light reddish. Their aspect is that of elastic tissue 
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and their surface is smooth and regular. But in 4 cases | have seen 
strings, as described by the previously mentioned authors, which have 
the same color and aspect as adenoid tissue. Their surface is irregular 
and, in contrast to the tense impression of the synechias, they appear 
soft and flabby. I cannot fully explain these formations, and | was 
not able to perform biopsies, but | have no doubts that these strings 
contain mainly lymphoid tissue and that they might be due to hereditary 
malformations. They could also be dislocated adenoid tissue 

It might be mentioned here that threads consisting of mucopurulent 
fluid between the tori and the roof of the epipharynx can be very similar 
in appearance to adhesions. 

Concerning formation of crypts, they are due to dehiscences im the 
sear tissue or are natural crypts in the atrophic lymphoid tissue of the 
nasopharynx or, on rare occasions, are due to embryonic malformations 

Because of the copious amount of literature on the subject, | have 
avoided writing about Thornwaldt’s disease. I have seen | case 
of it among 175 patients. But I should like to mention that the 
headache caused by Thornwaldt’s disease and which originates right 
below the pharyngeal tonsil is a persistent dull aching or throbbing 
occipital headache localized below the external occipital protuberance ; 
whereas the retention headache, which in my cases, originates on the 
root of the epipharynx, consists of pain and pressure around and behind 
the eye. It is usually one sided and radiates toward the torehead or 
temple. 

THERAPY 

lhe best therapy in cases of fold formation is its prevention. This 
means that an early, carefully performed adenoidectomy should take 
place before the adenoids have reached their maximum growth and 
before severe infections have done excessive damage. When performing 
an adenoidectomy, cutting through the tori or in any way damaging 
them should be avoided. 

It must be remembered, with special reference to childhood, that 
although the tonsils might be of normal size, there might exist a 
hyperplastic picture, with all its destructive power, in the uppermost 
part of the Waldeyer ring. This process can be detected only by the 
trained eye. Antibiotics and sulfonamides will help in many cases to 


prevent severe infections. When folds have developed, it is very difficult 


in many cases to reduce their damaging power. I have successfully 
cut single threads by entering into the epipharynx through the nostril, 
controlling my action with the epipharynx mirror. For this purpose 
| have used specially made sickle-shaped cutting instruments. 

I have treated 2 patients in whom the folds, coming from both 
tori, were forming a complete arch with the adenoid tissue enclosed 
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thereim (ine ot the patients was suffering trom severe retention symp 
toms. In both cases I severed the svnechias and removed the entire 
adenoid tissue with a curet. The result was complete cessation 0! 
headaches and all other symptoms In cases in which irremovable 
adenoid tissue is enclosed in the fold formation and does damage to the 
ear. or is the origin of an excessive focal infection, radium treatment 


should be treed 


SUMMARY 


ar type of headache which is located around and behind the 
eve is discussed. It seems to be « aused by inflammatory processes within 
erypts and niches on the root ot the epipharynx 


One hundred and seventy-five unselec ted patients have been examined 


and in 67 of them fold formations were found on the roof of the epi 


pharyns 

Che anatomy of these folds 1s presented, and a classification is offered 
Etiologic factors responsible tor the development of these folds are dis- 
cussed. ‘The importance of the fold formation is emphasized particularly 
as being the potential source of trequent focal infections Chis aspect 
of the epipharynx deserves much more attention than it has thus tar 
received It offers a new approach to tts diagnosis and therapy 
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THRESHOLD OF FEELING IN THE FENESTRATED EAR 


MAURICE SALTZMAN, MD 
AND 
MATTHEW S. ERSNER, MD 
PHILADELPHIA 


[> {ie RMS of atmospheric pressure, the ear is sensitive to a variation 
of 1/12,000 bar. One-millionth of an atmosphere constitutes a bar 


Che threshold of hearing is lowest for pitches ranging from 2,000 to 


5,000 double vibrations. For the same frequencies, the threshold of 


feeling is also lowest. An intensity of 100 to 200 bars causes pain in this 


tonal range. The 16 cycle tone is more felt than heard, while a sound of 
20,000 double vibrations requires a pressure of 500 bars to be heard 


\t the extremely high and extremely low tonal zones, the thresholds 


of hearing and feeling practically merge. 


Qn the audiogram for the normal ear, the level of minimum audibihity 


is indicated by the “zero line.””. The threshold of feeling is in the intensity 


range of 110 to 140 decibels for the frequencies 250 to 5,600 cycles per 


second, Davis and associates‘ subdivided the sensations of “feeling” 


into discomfort, tickle and pain. At the Central Institute for the Deaf, 


in St. Louis, the determinations indicated in the table were obtained by 


Davis and his associates ' on 46 normal and 46 hard of hearing ears 


In clinical practice with untrained subjects it is difficult to get 


descriptions of the distinctive sensations——discomfort, tickle, pain. The 


patient merely flings the receiver away from the ear with the statement 


that “it is unbearable.” In our clinic the audiometers in use are cah 


brated to the limit of 100 decibel intensity for frequencies 312 to 4,096 


It is only occasionally that the complaint of discomfort from an intensity 


of 100 decibels for the middle frequencies 1s registered on routine audio 


metric examination. We came to recognize the amount of sound pres 


sure lying on the equal loudness contour curve with a value of 100 


decibels for frequency 1,024 (Fletcher and Munson *) as being tolerable 


From the Department of Otorhinology, Temple University School of Medicine 
1. Davis, H.: Hudgins, C. V.; Marquis, R. J.; Nichols, R. H., Ir.: Peterson 
G. E.; Ross, D. A., and Stevens, S. S Laryngoscope $6:85 and 135, 1944 


2. Fletcher, H., and Munson, W. A I. Acoust. Soe. Am. §:82 
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to most ears. The specific intensities are 70 decibels for the 128 fre- 
quency ; 80 for the 256; 100 for the 512 to 4,096, and 80 for the 8,192 
While a few ears with perceptive deafness may be genuinely “tender”’ tc 
loud sounds, a psychogenic component is responsible for the complaint 
of discomfort at the 100 decibel level in some instances. It is the 
psychic makeup of the individual person rather than his ears that is 
responsible for the reaction 

During the past ten years we have had the opportunity of studying 
more than 50 patients who had undergone the fenestration operation 
Invariably, an intensity of 100 decibels for the middle frequencies could 
not be tolerated by the fenestrated ear. In many cases discomfort was 
experienced in the ear that had been operated on with the medium tones 


Determinations of Threshold of Feeling in 46 Normal and 46 Hard of Hearing 
Decibels 


Fars by 


Discomfort Tickie Pain 


initial Final Initial Final Initial Fina 


Normal bars 
Pure tone 13. 142 


Speeet 1% 129 135 


Hard of Hearing bars 
Pure tone 1s iy 2 lal ‘ 


Speect 


at the 80 decibel level; whereas in the ear not operated on tolerance for 


the same frequencies at an intensity of 100 deci! els was usually present 

As this phenomenon was present in every case. a psychic element as the 

predominating factor could be ruled out The difference between the 

two ears was striking enough in every instance to justify the conclusion 

that the altered physiology in the fenestrated ear brings about a marked 

lowering of the threshold of feeling 
REPRESENTATIVE CASES 


Case | | P. a white woman aged 32, married, had clinical otosclerosis 


The hearing loss was practically identical in both ears. On July 18, 1949 the 
fenestration operation was performed on the right ear. The patient has beer 
socially rehabilitated since the operation, and her audiogram shows a 25 to 30 
decibel improvement for the speech frequencies \ll frequencies are tolerated at 
the highest intensity of the audiometer on the ear not operated on. The 
threshold of pain is reached in the fenestrated ear at 80 decibels for 256 double 
vibrations ©) for 512: 95 for 1024; 8&5 for 2048 and 4096, and 80 for 8192 


Not Ry the equal loudness contours, the most significant lowering of the 


reshel f feeline is shown in frequencies 2048 and 4096 
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F.. a white woman aged 24, single, for whom the diagnosis of 


clinical otosclerosis had been established, had undergone the fenestration operation 


on the right ear on Feb. 25, 1947. Her preoperative hearing defect was practically 


similar in both ears. The thresholds of hearing and discomfort, as of Nov. 15, 
1949, are shown in chart 2 

Nort.—In spite of the evident closure of the fenestra, the right ear ts exc eedingly 
“tender.” The lowering of the threshold of feeling is most pronounced for 


frequencies 2048 and 4096 


Chart | \udiogram for J. P \s m charts 2 and 3, the circle tmdhiecate> 


the right ear, the cross, the left; the unbroken line indicates threshold ot 
hearing and the broken line, threshold of “feeling,” in the fenestrated ear 


Caste 3.—M. P., a white woman aged 52, married, who had had climeal oto 
sclerosis, had undergone the fenestration operation on the left ear in 1940. She was 
socially rehabilitated for about six to seven years. Since 1947 her deafness has 
been of a handicapping degree, and since 1948 she has been “considering” obtaining 
a hearing aid Her hearing and “feeling” thresholds, as of Nov. 10, 1949 
are presented in chart 3 

Nore —There is a decided lowering of the threshold of feeling for frequencies 
2048 and 4095. The deterioration of acuity for high tones in the fenestrated ear 1s 


a noteworthy teature 
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COM MENT 


\ new physiology of the ear is created by the fenestration operation 
In the old physiology, the transference of the sound waves from a 
medium of low densitvy—air—into a medium of high resistance——peri 
lymph—was accomplished through the intensification ot the vibrations by 
the leverage action of the ossicles Another factor was the greater 
effective pressure at the membrane of the oval window, due to the 
membrane being one-twentieth the size of the membrana tympam. Still 
another factor was the increase in the acuity for the high tones brought 
about by the contraction of the stapedius and tensor tympani muscles 
The fenestration physiology provides for an exposure of the sensor) 
epithelium to the direct ingress of sound vibrations. Nature provided 
the intra-aural muscles for the protection of the imner ear trom injury 
incident to loud sounds, according to most physiologists. Wiggers 
has shown that the contraction of the tensor tympani and stapedius 
muscles reduces the vibration of low frequencies. In the fenestration 
physiology, no provision has been made to safeguard the cochlea against 
acoustic trauma. We found that the threshold of feeling was lowered im 
the fenestrated ear, and thatthe lowering of the threshold was more 
pronounced in the frequency zone of 2,048 to 4,096. Acoustic trauma 
mav well account for the deterioration of acuity for high tones in the 
fenestrated ear seen months or vears after the operation 

\ point of practical importance may be brought home It con 
cerns the person with otosclerosis who has undergone the fenestration 


operation and who is employed in a noisy occupation. He is to be 


advised to wear an “ear warden” or other suitable ear protector when 
exposed to loud sounds 
1923 Spruce Street 


1915 Spruce Street 


3. Wiggers. 
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FORCED CIRCLING MOVEMENTS (ADVERSIVE SYNDROME) 


Correction with Dinenhydrinate (“Dramamine”) 


SCHIFF, M.D. MSc. (Med.) 
Ww. G. ESMOND, BS. 
AND 
H. E HIMWICH, Ph.D. 
MEDICAL DVISION, ARMY CHEMICAL CENTER, MD 


*XPERIMENTAI 


known, these movements having been elicited by means of anatomic 


production of forced circling movements i> well 


lesions in numerous areas of the central nervous system. Muskens ' 
produced such lesions by sectioning fibers of the posterior longitudinal 
fasciculus. Kennard and Ectors* reported forced circular movements 
after ablating area 8 of one frontal lobe. Mussen,® on the other hand, 
obtained this effect by stimulating the red nucleus. Chemical alteration 
also may evoke compulsive behavior. Goldin and associates * noted 
circling movements with the use of nitrogen mustards. Hill and associ 
ates ° observed similar behavioral changes in rats placed on diets deficient 
in manganese. [lowever, the production of compulsory turning by a 


From the Medical Division, Army Chemical Center, Maryland 

Read before the Section on Otolaryngology, College of Physicians, Phila 
delphia, on Jan. 18, 1950 

Thesis accepted by the faculty of the Graduate School of Medicine of the 
University of Pennsylvania in partial fulfilment of the requirements for the degree 
of Master of Medical Seience [M. Sc. (Med.)! for graduate work in Otolaryn 
gology. 

1. Muskens, L. J. cited by Brock, 5 The Basis of Clinical Neurology 
he Anatomy and Physiology of the Nervous System in Their Application te 
Clinical Neurology, Baltimore, William Wood & Company, 1937, chap. 10 

2. Kennard, M. A., and Ectors, | Forced Circling in Monkeys Following 
Lesions of the Frontal Lobes, |. Neurophysiol. 1:45-54, 1938 

3. Mussen, A. 7 Cerebellum and Red Nucleus A Preliminary Report on 
a New Method of Physiologic Investigation, Arch. Neurol. & Psvchiat. 31:110 
(lan.) 1934 

4. Goldin, A.; Noe, H. A.; Landing, B. H.; Shapire, D. M., and Goldberg 
B \ Nevrological Syndrome Induced by Administration of Some Chlorinated 
lertiary Amines, |. Pharmacol. & Exper. Therap. 94:249-261, 1948 

5. Hill, R. M.; Holtkamp, D. E.: Buchanan, A. R., and Rutledge, FE. K 
Ataxia and Loss of Equilibrium in Manganese Deficient Rats, Federation Pro 


8: 1949 


126 


i 
3 
: 
j 
4 
2 
| 
ave 
J 


673 


MOVEMENTS 


SCHIFF ET AL—FORCED CIRCLING 


biochemica! lesion was first observed by Freedman and Himwich,* who 
elicited this response, called the adversive syndrome, by the intracarotid 
injection of di-isopropyl fluorophosphate, a drug which destroys cholin- 
esterase and permits the accumulation of acetylcholine. They found that 
atropine or scopolamine hydrobromide corrected the abnormality. Fur 
ther elaboration on this syndrome and additional data indicating its 
central origin have been observed by Essig and associates 

In an attempt to find a substance which might correct this turmng 
syndrome, it was decided to investigate the action of dinenhydrinate 
(“dramamine”). This compound consists of diphenhydramine hydro- 


chloride, commonly called benadryl hydrochloride,” and &-chlorotheo 
Dinenhydrinate is used 


phylline and has some atropine-like activity 


in the treatment of vestibular dysfunction associated with motion sick 


ness,” which suggested its use for this study 

It is the purpose of this paper to define the locus of action of di-iso 
propyl! fluorophosphate in the turning syndrome by further investigation 
of the labyrinthine end organ. Unilaterally labyrinthectomized rabbits * 
who nad received injections with di-isopropyl fluorophosphate on the 
side that had been operated on failed to show circling behavior. The 
result of sectioning the eighth nerve in rabbits and cats indicated that 
the vestibular portion of the inner ear may have a secondary role in 


the production of turning behavior 


METHOD AND RESULTS 


The forced circling movements (adversive syndrome) were induced 
by the following method : With local anesthesia the common carotid artery 
of a rabbit was isolated operatively and 0.1 mg. of di-isoproply fluoro 
phosphate per kilogram of body weight was injected into it. \dditional 
doses were used if necessary to bring on the syndrome. Within a minute 
or two there appeared a decided constriction of the pupil on the side that 
had been operated on. This constriction occurred in all the animals used 


and confirmed the observations of other investigators Within a few 


moments the head appeared to be compulsively turned away from the 


side into which the injection had been made and the chin tended to point 


6. Freedman, A. M., and Himwich, H. E.; DFP: Site of Injection and 
Variation in Response, Am. J]. Physiol. 156:125-128, 1949 

7. (a) Essig, C. F.; Hampson, J. L., and Himwich, H. FE Biochemically 
Induced Circling Behavior, J. Nerv. & Ment. Dis., to be published (6) Essig, 
C. F.; Hampson, J. L.; McCauley, A., and Himwich, H. E An Experimental 
Analysis of Biochemically Induced Circling Behavior, in preparation 

& Hunter, R. B., and Dunlop, D. M \ Review of Antihistamine Drugs, 
Quart. J. Med. 68:271-290, 1948 

9. Gay, L. N., and Carliner, P. E.: The Prevention and Treatment of Motion 
Sickness, Bull. Johns Hopkins Hosp. 84:470-490, 1949 
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slightly upward, as though the animal was looking over its shoulder 
When the animal was released, it became apparent at once that compulsive 
turning movements had completely replaced forward progression The 
animal was compelled to prvot on tts hindlegs or to circle on all four legs 
always in the direction away from the side into which the injection had 
been made During this period of active turning, the animal was able 
to maintain its balance and could right itself normally. The visual sys 
tem did not appear to be involved, since blindfolding did not alter the 
course of the svndrome. Head and ocular nystagmus were. present, 
showing a fast and slow component. If the quantity of di-isopropy! 
fluorophosphate was im reased a generalized convulsive seizure was 
brought on 

Seven different kinds of experiments were performed in an attempt 
to test the role played by the inner ear in this syndrome : 

|. First, we decided to try experimental application of di-isopropy! 
fluorophosphate to the mner ear The fact that a solution placed in the 
middle ear can influence the activity of the vestibular part of the mem 
branous labyrinth has been demonstrated by Spiegel.’ When a 5 per 
cent solution of cocaine hydrochloride was injected through the drum 
membrane into the middle ear of each of the cats used in this experiment, 
the animal began to turn and circle m the exact manner as with 
the adversive syndrome, but opposite in direction The turning was 
toward the ear mto which the myection had been made, as was the slow 
component of the nystagmus These findings corroborate the work ot 
Spiegel and prove further that it is possible to paralyze and affect the 
inner ear via the round window of the middle ear. It is interesting t 
observe that cocaine injected into the middle eat also produced miosis 
and paralysis of the nictitating membrane on the side into which the 


injection had | 


heen made and thus reproduced the same ocular effects 
is mpections of di isopropy! fluorophosphate did 

2. Fortified with the results of this transtympanic injection, we 
decided to inject 0.5 cc. of di-isopropy! fluorophosphate (1 mg. pet 
cubic centimeter) inta the right middle ear ot each of 2 cats. Neither 
animal showed turning, pupillary change or nystagmus. It 1s well known 
that di-isopropyl fluorophosphate and allied compounds are both water 
soluble and lipid-soluble and should be easily absorbed through the round 
window Phis fact is in agreement with Spiegel’s experiment wit] 


di-isopropy! fluorophosphate and other parasvmpathomimetic drugs 


egel, FE. A Production of Labyvrinthine Paralysis by Application of 
l 1 Anesthetics to Externa and Middle Far Pro Soc Exper Biol & Med 


§6:137-139, 1944 

12. Smegel, | \.. in discussion on Essig, ¢ F.: Hampson, ] I Bales, P. D 
and Himwich, H. 1 Riochemically Induced Forced Circling Behavior, Tr. Am 
Ne nrol \ 74@:154, 1949 
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3. In order to eliminate the chance possibility that the 
e bullous mastoid 


substance 


might not come into contact with the round window, th 


air cell was opened and the round window plainly visualized \ small 


jledget saturated with di-isopropv! fluprophos was inserted mto 
| pro} 


the niche of the round window in imtimate contact with its membrane 


The incision was closed, and the animals were abserved for several 
hours \t no time was any unusual movement obse rved in the 2 cats 
so treated 

+. To press stull further the point of locus of action, a small, fine 
curved glass structure was made and, under magnification inserted 


carefully through the round window \ small amount (0.02 ce.) ot 
di-isopropy! fluorophosphate was injected slowly and permitted to wash 
hack and forth by capillamity No apparent effect was noted to mdicate 


activity of the drug in either of the 2 cats used. No evidence of loss 


of perilymph was observed 


5 After the intracarotid myection ot di-isopropy! fluorophosphate 


The 


5 mg. of dinenhydrinate per kilogram of body 


i) & rabbits, each animal showed the classic adversive syndrome 
animal then was given 
Vhis drug appeared to correct completely the 


weight intravenously 
il was able to walk straight, 


turning effect of the syndrome, and the amim 
or to the left and right, with ease 

6 An identical corrective action was observed after the mtravenous 
administration of 5 mg. of diphenhydramine hydrochloride per kilogram 


of body weight in another group of t rabbits who had previously 


received injections of di isopropyl fluorophosphate 


When 4 rabbits were given 10 mg of dinenhydrinate per kilogram 
so 


§ body weight prior to the intracarotid injection of 0.2 mg. of 
of body weight, no turning effort 


propyl fluorophosphate per kilogram 
appeared to be made. Each animal was able to progress im 
\ less degree of miosis was observed on the side into whict 


1 straight 


line the 


injection had been made with di-isopropy! fluc srophosphate This occur 
rence was probably due to the atropine-like action of dinenhydrinate 
producing a mvdriasis, which partially neutralized the miotic effect of 
di-isopropyl fluorophosphate 
COM MENT 

series of experiments shows that the compulsive turnimg syn 
drome produced by the intracarotid injection of di-isopropy! Auorophos 
phate is not mediated via the inner ear in the cat. though in different 
circumstances it can be evoked from peripheral vestibular receptors, as 
seen in the cocainized animal. The action of di-isopropyl fluorophosphate 
is to destroy the enzyme cholinesterase. This enzyme ts found in many 
tissues of the body, and its spec ific activity is to facilitate the hydrolysts 


of acetvicholine. Tt would seem, therefore, that the intracarotid injection 
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of di-isopropy! fluorophosphate produced its action either (1) by per- 
petuating the activity of acetylcholine in the peripheral end organ of the 
labyrinth or (2) by exerting a central activity through stimulation ot 
cerebral structures connected with vestibular function. Evidence for 
the participation of striatal structures in vestibular activity indicates that 
these structures may take part in the forced circling behavior.'* 

If the di-isopropyl fluorophosphate had been able to affect the neuro 
epithelial elements of the labyrinth with the entrance of this drug into 
the inner ear, the animal should have shown some type of turning 
motion. But the animals showed no activity after application of this drug 
to the inner ear structures. It is logical, therefore, to conceive that the 
neuroepithelium is not cholinergic and that the application of drugs 
perpetuating the action of acetylcholine is without effect. If this ts true, 
then the intracarotid injection of di-isopropyl fluorophosphate certainly 
should not cause turning by its action on the inner ear. 

We have shown by the fifth and the seventh experiment that dinen 
hydrinate is capable not only of curing the central vestibular effects of 
di-isopropy! fluorophosphate, but also of preventing them, though we 
arbitrarily chose a dose twice as great to prevent turning as that used to 
correct it. It has been interesting to observe that diphenhydramine 
hydrochloride, one of the components of dinenhydrinate, produced many 
effects similar to those of dinenhydrinate. 

Phe foregoing experiments bring additional evidence to support the 
conception that the adversive syndrome induced by the intracarotid injec 
tion of the anticholinesterase drug di-isopropyl fluorophosphate is not 
caused by hyperactivity of the inner ear, but that, rather, its mechanism 
is central in origin. This opinion is further substantiated by work done 
in this laboratory,'* in which it was shown that injections of di-isopropy] 
fluorophosphate into a common carotid artery bring about changes in 
the electrocorticogram and the cholinesterase activity of various cerebral 
structures, particularly in the caudate nucleus of the side into which 
the injections had been made with the smaller doses that produced 
turning.” When excessive doses of di-isopropyl fluorophosphate are 
injected, the adversive syndrome progresses to a seizure, which can again 
be demonstrated by the electrocorticogram and by further decreases in 
cerebral cholinesterase activity. If it can be agreed on that the origin of 
action of di-isopropyl fluorophosphate in the production of the adversive 
syndrome is central then dinenhvdrinate may exert its ameliorating 


13. Mettler, F. A Relation Between Pyramidal and Extrapyramidal Func 
tion. A. Research Nerv. & Ment. Dis., Proc. 21:150-227, 1942 

14. Hampson, ]. L.; Essig, C. F.; Willis, A., and Himwich, H. E.: Effects of 
Di-Isopropy! (DFP) on Electroencephalogram and Cholinesterase 
Activity, Electrorncephalog. & Clin. Neurophysiol, 1950, to be published. Freedman 


and Himwich.* Gay and Carliner 
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influences on central rather than peripheral structures. Additional con- 
firmation ior the central action of dinenhydrinate can be afforded by its 
power to neutralize the grand mal—like electrical patterns. During the 
studies of the effects of di-isopropyl fluorophosphate on the brain wave, 
it was observed that dinenhydrinate corrected the abnormal brain waves 
These studies of the influence of dinenhydrinate, together with the evi- 
dence presented here, indicate localization of the effect of dinenhydrinate 
to central structures and, in the case of the adversive syndrome, to 
subcortical cerebral areas associated with vestibular functions. A com- 
parison between the effects of morphine and dinenhydrinate may illus- 
trate their modes of action. Morphine probably does not affect the 
pain receptors but alters the interpretation of pain. Likewise, dinen- 
hydrinate may not affect the peripheral receptors but, rather, may alter 


the central responses to vestibular stimult 


SUMMARY AND CONCLUSIONS 


\ syndrome including compulsive circling, caused by intracarotid 
injections of di-isopropyl fluorophosphate, was subjected to study in 
order to analyze the underlying mechanism soth =peripheral and 
central elements were evaluated. Though the syndrome may be evoked 
by changes in vestibular receptors, as illustrated by the effects of their 
cocainization, when di-isopropy! fluorophosphate was used locally in the 
ear, the characteristic behavioral changes could not be aroused in either 
rabbits or cats. The application of this drug to the round window or 
direct injection into perilymph failed to evoke forced circling. These 
experiments, therefore, indicate that the vestibular receptors are not 
primarily involved in the syndrome as induced by di-isopropyl fluoro- 
phosphate. They also suggest that the vestibular receptors are not 
cholinergic in nature. 

In contrast, the central portion of the mechanism is stimulated by 
di-isopropyl flurophosphate, which presumably allows the existence 
of an excess of acetylcholine in the brain, and the resulting abnormal 
behavior is corrected by atropine. Dinenhydrinate, which exhibits 
atropine-like properties, is effective against the excessive acetylcholine 
It is suggested that this atropine-like action, exerted on subcortical 
structures, is the basis for the therapeutic influence of dinenhydrinate on 
this syndrome. In any event, the experiments demonstrate that dinen- 
hydrinate and diphenhydramine hydrochloride prevent compulsive turn- 
ing in rabbits when administered before di-isopropyl fluorophosphate 
and correct the abnormal behavior when given after it. 


15. Esmond, W. C.: Johns, R. tales, P. D.; McCauley, A., and Himwich, 
H. E.: Convulsant and Anticonvulsant Effects of Some Antihistamines, Electro 
encephalog. & Clin. Neurophysiol., 1950, to he published 
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HEATING OF THE HUMAN MAXILLARY SINUS 
BY MICROWAVES 


JOHN J. BALLENGER, M.D. 
AND 
STAFFORD L. OSBORNE, Ph.D 
CHICAGO 


Hk ABILITY to heat the human paranasal smuses has been a 
long sought after objective. Limited success has been obtained 


: with the use of infra-red, conventional and short wave diathermy as 
i the heating agent Since the end of World War II microwaves have 
i been added to the heating armamentarium. Perfection of the magnetron 
t tube made the generation of microwaves possible. 
i In 1948, Osborne and Frederick * reported the use of microwaves 
; to produce a marked temperature rise in the frontal sinus of the dog 
In view of these experiments, it was thought advisable to under 
j take experiments to determine whether the intra-antral temperature ot 
| : human subjects might be similarly increased. 
; Since 1947 experimental data have been presented to show that 


microwaves can produce a significant rise in temperature in living ts 


sues. Microwaves differ from short wave diathermy currents in that, 


apart from their extremely high frequency, they possess optical prop 


erties so that thev can be retlected, refracted, diffracted and focused 


Because the microtherm, a microwave generator, seemed to offer a new 


approach to the problem, this experimental study was undertaken 


; In 1936, Andreen and Osborne’ attempted to increase the intra 


antral temperatures of 17 patients who suffered from acute and chronic 


inusitis but who had not undergone antrotomy. The heating effect ot 


seven different agents was studied. After anesthetization with 10 per 


cent cocaine, entry was made to the antrum by introducing a trochar 


through the inferior meatus. Temperature readings were taken with 


a thermocouple until they were stabilized, then some form of heating 


From the departments of otolaryngology and physical medicine, Northwestern 


University Medical School, Chicago 


1. Andreen, M. A., and Osborne, S. | Measurements of the Temperature 
f the Maxillary Sinus After Treatment by Various Methods of Heating: A Com- 
parative Study, Arch. Otolaryng. 26:331-337 (Sept.) 1936 


2. Osborne, S. L., and Frederick, J. N.: Microwave Radiations: Heating of 
Human and Animal Tissues by Means of High Frequency Current with Wave- 
length of Twelve Centimeters (The Microtherm), |. A. M. A. 187:1036-1040 
17) 1948 
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was apphed for twenty minutes, after which temperature measurements 
were recorded again. Highest temperatures were secured with high 
irequeney currents. With conventional diathermy the average initial 
temperature rose from 98.2 to 99.1 F., a rise of O9F. The electro- 
magnetic field produced a rise from 98.5 to 99.1 F., a gain of 0.6 

Rosenwasser and Bierman * in 1937 attempted to increase the intra 
antral temperatures by means of short wave diathermy in 2 patients 
who had patent antrotomy openings. They used three machines gen 
erating currents of 6, 15 and 16 meters respectively. Long, flexible 
thermocouples inserted through the antrum window were used to record 
the temperatures. The average antral temperature of the two subjects 
before heating im ten trials was 93.99 F. In four of these ten experi 
nents no anesthesia was used, and after heating a final average tem 
perature of 94.4 F. was secured, or a gain of 041 F. In the remaining 
six experiments an anesthetic agent of 5 per cent cocaine-epinephrine 
solution was used, and the gain after heating was more marked, 0.81 F 
lhe current was given to the point of “comfortable heat tolerance’ and 
allowed to flow twenty to thirty minutes 

In turther experiments, Rosenwasser and Bierman * made tempera 
ture studies before and after diathermy treatment on 44 patients with 
operative openings in the anterior wall of the sphenoid sinus. No 
anesthesia was used, and diathermy was given “to the point of com 
fortable tolerance” for fifteen minutes. After cessation of the treatment, 
the electrodes were removed and the thermocouple inserted through the 
sphenoidal opening. They found the average temperature before heat 
i" be 96.79 F. and after the treatment 98.1 F., a gain of 1.31 F 

experiment similar to the one described was done by Hollender * 

in ly. 9. He selected 20 cases of acute exacerbation of maxillary sinusitis 
in which the taking of temperatures through an antrum window was 
feasible. No anesthetic agents were used, and short wave diathermy 
was given over a fifteen minute period with air-spaced electrodes. In 
10 instances the intra-antral temperature was elevated 0.6 F. to 1.5 F., 
in + no change occurred and in 6 the temperature fell 0.4 to 1 F 

rhe only experiments reported to date on the use of microwaves for 
heating of the paranasal sinus are those of Osborne and Frederick.’ 
These workers, using microwaves of approximately 12.5 cm., irradiated 
the irontal sinus of 6 dogs. The animals were under pentothal sodium 
anesthesia, and a thermocouple was inserted through the medial end 


3. Rosenwasser, H., and Bierman, W.: Effect of the Short Wave Current on 
the Temperature of the Paranasal Sinuses, Arch. Otolaryng. 28:555-559 ( May) 


1937 
4, Hollender, A. R.: Short Wave Diathermy in Treatment of Nasal Sinusitis, 
Arch. Otolaryng. 30:749-754 (Nov.) 1939 
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of the supraorbital border of the frontal bone imto the cavity of the 
sinus. The energy was reflected from a rectangular director placed at 
a 2 inch (5.08 cm.) skin director distance. Their results were tabu 


lated as folows: 


Average Average 
Temperature Temperature 
Betore Atter Maximum 
Frontal sinus 96.1 106.1 16 
Recta! 101.2 101.9 


This is the highest temperature increase, 10 F., so far reported in the 
literature 
EXPERIMENTAL PROCEDUR! 

\ll temperatures were measured with a thermocouple made tro 
constantan and copper wires soldered into the tip of a Holmes antrun 
catheter. The thermocouples were attached to a potentiometer of the 
requisite sensitivity 

The Microtherm was used as a generator of microwaves [his 
instrument operates at a frequency of 2,400 to 2,500 megacycles on a 
wavelength of approximately 12.2 cm, with a maximum power output 
of 125 watts. The entire radio-frequency circuit consists of an air 
cooled magnetron oscillating tube with a coaxial cable connected to a 
director Phe shape and size of the director determine the zone of 
tissues to be treated 

\ total of thirteen experiments on 9 patients were performed. Three 
of the patients were female and 6 male, and all suffered clinically from 
low grade sinusitis of a chronic (months to years) nature. None of the 
patients had undergone antrotomy for the treatment of their disease. 

The experiments were carried out without anesthesia as follows 
The thermocouple was inserted into the anatomic ostium of the maxil 
lary sinus lemperature recordings were commenced at once, con 
tinued until a base level was reached and maintained for a period of 
twenty minutes. The thermocouple then was removed and the maxil 
lary sinus irradiated with microwaves for a period of twenty minutes. 
In the majority of experiments, a circular 4 inch (10.16 cm.) director 
was used. Because Richardson, Duane and Hines * and Daily, Wakim, 
Herrick and Parkhill * have reported the development of lenticular opac 
ities in the eves of rabbits and dogs following irradiation by the micro 
therm, it was deemed advisable to shield the eyes on the irradiated side, 


a flat metal cone being used to reflect the microwaves from the eye 


5. Richardson, A. W.: Duane, T. D., and Hines, H. M.: Experimental Len 
ticular Opacities Produced by Microwave Irradiations, Arch. Phys. Med. 20:765- 
769, 1949 

6. Daily, L., Jr.; Wakim, K. G.; Herrick, J. F., and Parkhill, E. M.: Effects 
Diathermy on the Eye, Am. |. Physiol. 155:432, 1948 
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The director was placed at a distance of 2 inches 


region (fig. 1). 


(5 cm.) from the skin overlying the sinus and the generator operated 


at 80 to 85 per cent of its total output, at which setting the heat toler 


ance of the patient was reached. It is not posstble, however, to deter- 


mine the energy absorption (dosage) for any individual patient 


Fig. 1.—Application of microwaves to the left maxillary sinus. The eye has 


been shielded with a metal cone 


Time, Min. 


big. 2.—A typical graph of one experiment 

Tolerance was the only absolute guide. Therefore, we have no assur 
ance that each person received the same dose of irradiation 

Immediately after the cessation of the irradiation, the thermocouple 

was reinserted into the maxillary ostium and temperatures recorded 

until a base level was reached. Approximately a two to three minute 

period elapsed between the cessation of the irradiation and the first 


temperature recording. 
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KESULTS 


Of the thirteen experiments, five were not included in the tabulation 
of the results because either it was not certain that the thermocouple 
was inserted into the maxillary ostium (3 cases) or when the data were 


reviewed it appeared that imsufficient time had elapsed for a pretreat- 


ment base level of the intrasinus temperature to be obtained (2 cases) 
Figure 2 shows a typical graph of the temperature changes and figure 3 
the composite graph made from the average temperatures of the eight 
experiments five, ten, fifteen and twenty minutes after the cessation of 


97 


F. 


Temperature, 
Ye) 


0 5 10 15 20 
Time mine 


hig. 3.—CLomposite graph of the eight experiments showing the temperature 


five, ten, fifteen and twenty minutes alter the cessation of the heating period 


yiatistical Data 


Mean before heating 06.11 P. 
Mean after heating 97.46 
Difference between menus 1.36 F 
S. D. difference between 

difference between means 0% 
$ ratio 


the heating period. The accompanying table gives the statistical data 


on all experiments. The statistical method of paired comparisons was 


used 


While this temperature rise of 1.35 F. is not pronounced, it is statis 
tically significant on a 5 per cent level. Thus, a change of this magni- 
tude might occur by chance once in twenty such experiments 


COM MENT 


The average temperature rise of 1.35 F. is higher than that obtained 
hy Andreen and Osborne,’ who reported a gain of 0.9 F. in intrasinus 


temperature after using short wave diathermy. The work of Rosen- 
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wasser and Bierman * is not comparable to the present work because the 
sinuses experimented on had operative, permanently patent communi 
cations between the nasal lumen and the smus 

(shorne and Frederick,’ however, after irradiating dogs’ frontal 
sinuses with microwaves in an experiment similar to the present one, have 
observed an average gain in intrasinus temperature of 10 F. in 6 dogs 
In the present work on human beings, an average gain of only | 35 | 
was obtained. This difference is probably partly explained by the fol 
lowing factors 

1. Anatomic factors. The average volume of 23 dogs’ frontal sinuses 
measured by one of us (J. |. B.’) was 2.8 cc., whereas that of the adult 
human manillary sinus, according to Schaeffer, is approximately 14.75 
ce. This figure for the human maxillary sinus was obtained from 
cadavers and thus represented the contents of the bony cavity without 
mucous membrane. On the other hand, measurements of the dogs’ fret 
tal sinuses were made on anesthetized dogs or dogs dead but a few 
minutes, in which case the mucous membrane was not disturbed. How 
ever, though the discrepancy in size of the two sinuses may not be as great 
as indicated, the volume of the human sinus treated was appsoximatel 
four and a halt times larger than that of the dog's smmus and would require 
more energy to raise the temperature by a unit 

2. Thickness of bone. The bones of the anterior wall of 23 dogs’ 
frontal sinuses measured * were found to be approximately 2 mm. thick 
Schaetfer * stated that the wall of the human adult maxillary frontal sinus 
usually varies from 5 to 8 mm. in thickness. Thus, the anterior wall of 
the human maxillary sinuses experimented on offer a greater obstruction 
to the passage of microwaves than does the anterior wall of the dog’s 
frontal sinus reported on by Osborne and Frederick 

3. Position of thermocouple. The human ostium maxillaris is located 
in the nasoantral wall near the superior border and at or slightly ventral! 
to the midpoint in a dorsal-ventral direction, In the present work, the 
thermocouple was located in the ostium maxillaris. Osborne and Fred 
erick inserted the thermocouple just below the anteroventral wall of the 
dog's frontal sinus, and thus it was located relatively nearer the source 
of microwaves than in the present experiment 

4. Blood supply. The final effect of the blood supply to the dog 
irontal sinus and the human mawnillary sinus is unknown 

5. Anesthesia. The differences in anesthesia (no anesthesia in the 
human being and general anesthesia in the dog) might be a contributing 
factor. It is known that the body temperature of dogs under genera! 
inesthesia rises 

7. Ballenger, J. J.: Unpublished data 

8 Schaeffer, J. P.: The Nose, Paranasal Sinuses, Nasolacrimal Passageways 
and Olfactory Organ in Man, Philadelphia, P. Blakiston’s Sons & Co., 1920 
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© Presence of disease In the work reported by Osborne and Fred 
erick the dogs were free from gross disease, whereas the patients being 
reported on suffered from low grade chronic sinusitis. The latter might 
have the effect of thickening the sinus lining mucosa, increasing the sinus 


secretions and sclerosing the bony sinus walls 


SUMMARY AND CONCLUSIONS 
An attempt has been made to elevate the temperature of the intra 
maxillary sinus im 8 patients suffering from low grade chronic sinusitis 
by use of microwaves \n average elevation of 1.35 F. was obtained 


Qn the surface, a gain as small as this does not appear of importance 


therapeutically, but other factors, not measured in the present experi 
ment, must be considered, such as the increase in blood flow. It ts 
onceivable that marked physiologic effects such as increased active 
hyperemia could occur without a notable increase in temperature affect- 
ing the metabolism of the area treated and thus produce desirable 
therapeutic results. [his experimental work is being augmented by a 
clinical study of the effect of microwaves 
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SPEECH REHABILITATION OF PATIENTS WITH CLEFT PALATE 


EST! D. FREUD 
NEW YORK 


N THE speech clinic of the Manhattan Lar, Nose and Throat 

Hospital, my associates and | have had the opportunity of observing 
and training the speech of 43 patients afflicted with the congenital 
deformity of cleft palate. In all but 6 patients the cleft included the lip, 
and in | patient it even extended up to the eye. In 33 of these patients 
the palate had been closed by operation ; 6 were seen before any surgical 
intervention on the palate, and 4 were wearing obturators. Their 
ages ranged from 31% to 47 years. Speech tests were given to children 
as young as 18 months, but effective speech training cannot start 
before the child reaches about nursery school age. Most of the patients 
came to the clinic for rehabilitation training twice a week 

Congenital shortening in association with cleft palate is a deticiency 


which causes one of the most serious impediments to the development 
ot normal speech. Congenital shortening is frequently found with a 


fissure of the alveolar process, but is not always associated with it, since 
one cleft may be present without the other. The cleft in the lip may be 
limited to a small groove or may extend up to the nose and eyelids 
Following is a list of the abnormal anatomic types of cleft 


(1) Prealveolar cleft, (a) unilateral and (>) bilateral. 

(2) Alveolar cleft, (a) unilateral and (>) bilateral. (A bilateral alveolar cleft 
produces a protrusion of the premaxillary bone and is usually associated with 
double cleit palate.) 

(3) Postalveolar cleft, (a) hard and soft palate, in part or total; (4) soft palate, 
in part or total, and (¢) submucous fissure of the hard palate, in part or total 

rhe palate cleft may be classed as unilateral if it extends backward and ii the 
nasal septum is attached to one side of the cleft only; it may be classed as bilateral 
if the nasal septum is not attached to either side but is a separate structure in the 


middle with a cleft on each side. 


In addition to these conditions, the cleft may extend over the pre 
alveolar, alveolar and postalveolar region or may be limited to the 
first and second region or to the second and third. 

From the Speech Clinic of the Manhattan Eye, Ear and Throat Hospital, 
service of Dr. Daniel S. Cunning, Surgeon Director. 

1. Learly, D. L., in Jackson, C., and Jackson, C. L.: Diseases of the Nose, 
Throat, and Ear, Including Bronchoscopy and Esophagoscopy, Philadelphia, W. B 
Saunders Company, 1945. 


685 


i 
4 
| 
| 
4 
é 
Bigs 
| 
: 
5 
2 


{ROHIES OTOLARYNGOLOG) 


Feeding difficulties make it advisable to repair the cleft of the lip and 


the alveolus a few weeks after birth, whereas the repair of the palatal 


Alveolar cleft, Cleft follows incisor sutures through 
the alveolus. 


(process) A—Right B—Left 
unilateral. C.—Bilateral 


B 


Normal process Postalveolar (process) Postalveolar (process) 
and palate. cleft. Soft palate only. cleft. Soft and hard 
palate. 


A Cc. 
—Aiveolar (process) clefts. A.—Right unilateral alveolar cleft. 
B.—Left unilateral alveolar cleft. C.—Bilateral alveolar cleft with 
prealveolar cleft in each case. 


Diagrams « lett pal rom Morley.” with permission ot E. & S 
dinburgl 


malformation should be delayed until the child is in his second year 


some authors even recommend waiting until the child ts 5 vears or older." 


H One-Stage Push-Back Operation for 
sure, Oral Med. ¢ ral Path. 1:640, 1948 
M., and Shirazy The Operative Story of Cleft Palate 
s Company, 1933. Parker. D. B Surgical Treatment 

Am. J. Surg. 4:385 
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FREUD—SPEECH REHABILITATION IN CLEFT PALATI OR; 


lo explain the physiology of articulation one may compare the oral 
cavity to a kettle in which valves regulate the air pressure, for air 
pressure is a ste qua non for normal enunciation of most of the human 
speech sounds. Four groups of muscles functioning in different areas 
of the mouth control the action of these valves 

rhe orbicularis oris muscle is used in pronouncing w, > and p, 
and the upper incisors are placed on the lower lip to formulate the 
sounds of f and v. 

Phe tip of the tongue articulates at the alveolar process and makes 
possible the enunciation of f, d, sh, s, th, | and the rolled 1 

Che back of the tongue closes the oral cavity at the middle portion 
of the palate for the enunciation of hard g and / 

The superior constrictor pharyngis and the levator palaty muscle 
form the palatopharyngeal septum which when in action completely 
separates the oral cavity from the nasopharynx and thus prevents 
the escape of air into the nose. ‘This septum is essential for the 
denasalization of the vowels and is the basis of speech without hyper 


rhinolalia 


ro understand these mechanisms, it 1s essential to remember that 
the walls of the pharynx consist of the superior, middle and inferior 
constrictor muscles of the pharynx; it is the first-—-the superior con 
strictor pharyngis—which, on contraction, forms a_ horizontal pad 
known as Passavant’s bar. The constrictor muscles of the pharynx also 
serve deglutition and are mainly innervated by the vagus nerve. The 
levator palati and tensor palati muscles raise the soft palate and 
open the orifices of the eustachian tube rhe palatoglossus muscle 
in the anterior pillar and the palatopharyngeus muscles in the posterior 
pillar draw the palate downward. ‘The motor innervation for these 
muscles is supplied by the vagus and the cranial portion of the accessory 
nerve which carry motor fibers to the soft palate. [fferent fibers of the 
facial nerve enter the greater superficial petrosal nerve and reach the 
sphenopalatine ganglion, whose fibers go to the mucous membrane of 
the roof of the mouth,* whereas the tensor palati are innervated by the 
internal pterygoid nerve (the tensor veli palatine), which consists ot 
efferent motor fibers of the mandibular branch of the trigeminal nerve 

The sensory nerve of the palate, the sphenopalatine, 1s a branch of 
the maxillary division of the trigeminal nerve ; it is the glossopharvngeus 


which carries the afferent sensations of the pharynx 
4. Strong, O. S., and Elwyn, A.: Human Neuroanatomy, Baltimore, Williams 
& Wilkins Company, 1943 
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It is generally true that whenever a congenital or traumatic mal 
formation interferes with the physiologic function of one of the previously 
mentioned groups of muscles, the speech sounds for which they are 
responsible will be defective or will be replaced by some other sound 

In normal circumstances a child begins to express himself in articulate 
language when he is approximately 15.months old.“ At this age he 
has developed the faculty of coordinating the various muscles essential 
for articulation and has acquired, through acoustic and visual stimult, 
the speech pattern of his environment. At the age of 4 he will have 
built up a vocabulary of about two thousand words and mastered the 
ability to arrange these words into correct grammatical sentences.‘ 
After the age of 4, speech habits are firmly established, and only special 
ized training can change them 

Che child with cleft palate, too, attempts to imitate the speech patterns 
of his environment, but as a consequence of his deformity he is obliged 
to compensate for the speech sounds he cannot make by substituting 
others. He becomes accustomed to identifying the sounds he hears 
himself uttering with the sounds he endeavors to copy. Contrary to 
the stutterer, who suffers greatly because of his speech impediment, 
the child afflicted with a congenital cleft palate is completely unaware 
of any difference between his speech and the speech patterns he hears 
around him 

Che speech examination for children of preschool age consists in 
showing them simple pictures, which are chosen with regard to the 
three articulation zones, the labial, the dental and the palatal, and to 
observe the sounds these zones produce. Thus, to test the labial sounds. 
a picture of a bell, pig, mouse, wheel or fork is shown; to test the dental. 
pictures of a dog, cat, table, scissors, spoon, pussycat, shoe or chair is 
shown. The palatal sounds are tested by a picture of a goose, cow or car 

It goes without saying, that, in order to get exhaustive speech 


evaluation, all speech sounds have to be tested isolated and in all potential 


‘ 


sound combinations. Such thoroughness is unnecessary in cases ot 


cleft palate except for purely diagnostic purposes, since all defects wali 


obviously manifest themselves during rehabilitation exercises 

The striking characteristics of cleft palate speech are hyperrhinolalia 
(nasalization) and dyslalias (sound substitutions and sound omissions ) 
lhe stopped or plosive consonants d, t, g (as in garden) and & are 
replaced by a glottal stop, and s and sh are blown through the nasal 
cavity ; they sound like a snort and are accompanied with a nasal grimace 
(fig. 2). The glottal stop, the multiform dyslalias and the hyperrhinolalia 


transform the speech of the patient into an unintelligible jumble of 
4a. Buehler, K The Mental Development of the Child: A Summary of 


Modern Psychological Theory, London, Kegan, Paul, Trench, Trubner & Co 
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sounds. Even when the prealveolar cleft has been sutured, the orbicularis 
oris has to learn to adjust to its task as articulation muscle, since the 
>, b, m and w are not enunciated 


lhe basis of speech training of these patients is instruction in pre 


venting the escape of air into the nose ; the way to accumulate air pressure 
in the oral cavity, and the use of such pressure in articulation. The 
duration and results of therapy will depend on several factors: the 
length and mobility of the sutured palate; the compensations and sound 


substitutions which have become a habit, and the intelligence of the 
patient and his hearing acuity 


Fig. 2.—-Boy with congenital deformity of sharp palate, in association with clett 
enunciating the nasal s with the typical nasal grimace 


The restoration of normal speech is the criterion of successful 
treatment for cleft palate ; neverthelesss, the factors just mentioned may 
jeopardize this result seriously. After a few months of training, when 
ever the patient fails to improve his consonants, shows no change im 
the nasalization of the vowels and continues to produce his s and <z 
with overwhelming nasal escape, additional surgical procedure is indi 
cated. This second operation, originally introduced by Passavant in 
1863 and improved in 1920 by Ganzer in Germany and Sir Harold 
Gillies in England, was described in the United States in 1925 by 
Dorrance,* who called it the pushback operation because, after dissection, 
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the loose tissues of the entire palate are displaced backward, producing 
lengthening of the soft palate. Other surgeons who have made impor 
tant contributions to the technic of this procedure are \ictor Veau, 


of Paris, who published his hook “Division Palatine” in 1931 an 


called the operation “Veau Operation.” In 1937 Wardill synthesized 


the advantages of the Gillies, Veau and Dorrance technics and combined 
this operation with pharyngoplasty to obtain the velopharyngeal occlu 
sion, the physiologic mechanisms fot speech without hyperrhinolalia 
lo insure the best anatomic and physiologic condition ot the sutured 
palate, Morley.” after a careful evaluation ot all the recent methods 


palatal surgery, worked out five points which must be included i 


modern cleft palate repair Following are these five points 


1. The nasopharynx is narrowed or the postenot wall of the pharynx is brought 
vard to assist in closure of the sphincter 
lhe two halves of the palate are sutured in such a way that the muscles are 
mited. as in the normal palate, and the length of the soft palate is increased as tar 
is possible 
§ The suturing of the soft palate must be done without tension, and for this 
vurpose structures such as the hamular processes and the posterior palatine artery 
ay be destroyed, care being taken that the blood supply to the palate 1s maintained 
the tissues will not survive 
4 Suturing is carried out so as to avoid as lar as possible the formation ot scat 
on both the nasal and oral surfaces. This would otherwise cause thickening 
lack of flexibility in the soft palate 
li there is a scarcity of tissues the hard palate is sacrificed tor 


the soft pals the hard palate defect being closed later by a dental plate 


In the speech clinic of the Manhattan lar, Nose and ‘Throat Hospital, 
40 per cent of the patients are children, and for them the training has 

he disguised as play, for their cooperation ts essential tor success 
(james devised to teach them to prevent the escape of air ito the 
nose and to expel it through the mouth instead are blowing games, 
such as blowing bubbles in a glass of water fo prevent the nasal 
escape of air during these games the child's nose is held between thumb 
ind forefinger. Subsequently, the fingers are removed and the child 
is trained to achieve a similar result without them 

later, the patient is taught to blow a small piece of paper which 


been stuck to his lips by an explosive re lease of air accumulated im 


«i> 


Phis is an easy method for mastering the sounds > and f 


is these sounds are correctly enunciated, they are practiced in 


Palate and Spee Baltimore, Wilhams & Wilkins 
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syllables, such as pa, Pe, pi, po, poo, ba, be, bt and boo. Usually, after 
1 or third session, it is advisable to drill the child in simple 


Schoolfield’s book 


the secon 
words which begin alternately with these letters 
provides an adequate vocabulary for these drills. The repetition of 
simple stories and nursery rhymes is very helpful in building the nev ly 


acquired sounds ito the spontaneous speech pattern. 
Phe enunciation of d and ft 1s achieved by expelling a piece of paper 


stuck between the tip of the tongue and the alveolar ridge. A tongue 


Fig. 3.—Diagram showing use of the tongue depresso 


Fig. 4—Drawing of glass tube to fx the tongue in position tor the corres 


sound & and hard 


inciation of s/t 


depressor to keep the tongue with its tip on the floor of the mouth 
is used to produce g and k. One ot the patient's hands is placed 
between the therapist's throat and chin, the other on his own throat; then 


he is asked to pronounce f¢ while the teacher enunciates k. The glottal 


stop—a sound produced by explosion through the vocal cords—is the 


sound substitution for hard g and / he glottal stop forms a deep 


rooted habit and proves one of the most stubborn as well as one ot the 


6. Schoolfield, L. D Better Speech and Better Reading \ Practice B 


Boston. Expression Co 1937 
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most difficult to eradicate. The procedure of reeducation is nevertheless 
identical to that of the other speech sounds; as soon as a correct hard g 
(as in go) and k has been achieved in isolated enunciation, they are 
practiced in such syllables as ga, ge, gi, go and goo; gla, gle, git, glog 
and gloo; gra, gre, gri, gro and groo; and the k in ka, ke, ki, ko and koo, 
ska, ske, ski, sko and skoo, Later, they are used in words and sentences 
It may require three months or longer of persistent drilling before the 
patient is able to apply these two sounds automatically in spontaneous 
speech 

Placing the glass tube of an eyedropper at the lower incisors of the 
patient is a good way to teach him to blow the sounds of s and z. He 
must succeed in directing the air current through this small glass tube 


: Fig. 5.—-Diagram showing position of glass tube in the mouth 

i lhe physiology of s and z requires sustained air pressure forced through 
: a very small opening, an impossible feat in the presence of an open 
‘ outlet between the pharyngeal wall and the soft palate. 

: \ glass tube, '4 inch (1.27 cm.) in diameter, fixes the tongue in 
i the central position and enables the patient to pronounce a concentrated 


si in a similar manner 

\ correct sounding, sharp s is a definite indication of a palate long 
and mobile enough to act as a perfect septum between nasal and oral 
cavities, which prevents the passage of air from pharynx into the nose ; 
the formation of g and k, however, does not require complete velo 
pharyngeal occlusion 

Three case histories are presented which will best illustrate the 
therapeutic methods used in the training of speech. 
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REPORT OF CASES 


Case 1.—The unilateral cleft palate in a patient aged 15 was repaired when he 
was 2 years old. Before he was referred to the speech clinic, he had undergone a 
Derrance pushback operation. The distance between the pharyngeal wall and 
posterior end of the palate was a little less than 1 cm. Insufficient mobility of the 
palate could be observed during the enunciation of vowels. Further speech analysis 
disclosed a marked hyperrhinolalia (rhinolalia aperta) and a weak articulation 
of the labial and dental plosives. The palatal sounds were represented by a glottal 
stop, and s was replaced by a snore. 

To train the patient in the use of his soft palate, he was instructed to push his 
fists hard, which were folded at the level of the pectus, downward from there, 
synchronizing this motion with the enunciation of the vowels a, ¢, i, o and u, and 
such syllables as pa, pe, pt, po and pu. These exercises are based on the physio 
logic law that when one set of muscles are pulled in one direction, another set 
automatically compensates by moving in the opposite direction.’ These pushing 
exercises promoted the use of the palatopharyngeal septum. The treatment con 
tinued by closing the patient’s nose with thumb and forefinger and instructing 
him to inhale with his mouth wide open. The therapist demonstrated on her velum 
what she wanted him to do and gave him a mirror so that he could observe his 
own palate. All these exercises were means to increase the mobility of the velum, 
not only during inhalation but also during exhalation. The hyperrhinolalia soon 
disappeared completely, and by applying methods already described, our patient 
subsequently acquired good labial, dental and palatal plosive sounds and made 
correct use of them in his spontaneous speech 

In learning to enunciate s and zs, the patient was given a stethoscope® and 
listened to the therapist speaking into the ball of the stethoscope words ending in 
s or cs. This procedure had the purpose of adding to the patient’s visual and 
kinesthetic impressions a very precise auditory effect. After three months of 
biweekly treatment, these sounds, too, were correctly fitted into his spontaneous 
speech. 

About this time we were told by the patient’s mother that his high school teacher 
had commented favorably on the improvement in his speech. The patient himself 
revealed that his classmates, who had formerly ridiculed and imitated him, had 


stopped doing so and seemed no longer aware of any abnormality in his speech 


After the fourth month the treatment was discontinued because of the entirely 
satisfactory results. 

Case 2.—A boy aged il was referred from his school for speech rehabilitation 
His congenital deformity consisted of prealveolar, alveolar and postalveolar uni 
lateral cleft, associated with shortening of the palate. His cleft lip had been 
repaired during his first weeks of life and the palate sutured when he was 2 years 
Since then, the mother reported, the boy had undergone two more operations in an 
attempt to improve his speech, the last one before he entered school he family 
lived in New Jersey and the patient came to New York especially for speech 
training 

7. Froeschels, E.: Lehrbuch der Sprachheilkunde (Logopadie) fur Aerzte, 
Padagogen und Studierende, Leipzig, F. Deuticke, 1931. 

8. Freud, FE. D.: Un nouvel appareil pour exercise auditifs, Pract. oto-rhino- 
laryng. 4:169, 1942 
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tion, surgical procedure was able to build a new palate long and 
mobile enough to provide for this function, good speech could be 


acquired only if the operation was performed at an age before definite 


speech patterns had been established. At a later age, surgical inter- 
vention must be attended by speech rehabilitation as the only means of 
erasing faulty speech habits and organizing speech patterns in harmony 
with physiologic laws. 


444 Fast Fifty-Eighth Street. 
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CANCER OF THE LARYNX CLASSIFIED IN 
THREE DIMENSIONS 
An Aid in Management 


SAMUEL KAPLAN, MD. 
VAN NUYS, CALIF 


N THE choice of a therapeutic modality the only consideration, of 
course, is the effect it will have on the patient. In spite of this 
recognized fact, whenever cancer of the larynx comes up for discussion 
the surgeon and the radiologist often take opposite stands. 

I believe that this state is not the result of personal consideration. It 
stems from two factors. The first factor is that the surgeons are not 
thoroughly acquainted with the radiologists’ statistics and, perhaps, vice 
versa, and the second is that analysis of statistics are interpreted on the 
basis of an inadequate classification. 

Cancer of the larynx is generally classified as intrinsic and extrinsic.’ 
. This classification is surgical rather than histologic. The intrinsic variety 

is limited to the true vocal cords and the ventricular bands. A cancer 
| is considered intrinsic when it does not overflow the rim of the larynx. 
The extrinsic variety involves the aryepiglottic folds, epiglottis, aryte- 
noid cartilages, retrocricoid and piriform sinuses. 

It 1s obvious that this classification makes no allowance for depth 
penetration, which is clinically recognized by fixation of the vocal cords 
Yet, depth penetration is very important in determining the choice of 
a method of treatment and prognosticating an end result. For example, 
Cody ™, in reviewing 4,584 cases, stated that the rate of cure for a 
five year period was 76 per cent for treatment by laryngofissure and 67 
per cent for irradiation. He stated later in the article that a fixed vocal 
cord was not considered a contraindication to irradiation. He did not 


state whether or not a fixed vocal cord was considered a contraindication 
to laryngofissure. However, the general consensus by laryngologists 


From the Section of Otolaryngology, Birmingham Veterans Administration 
Hospital 

Sponsored by the Veterans Administration and published with the approval of 
the Chief Medical Director. The statements and conclusions published by the 
author are a result of his own study and do not necessarily reflect the opinion 
or policy of the Veterans Administration 

1. (a) Cody, C. C Treatment of Cancer of the Larynx, Laryngoscope 
$9:621 (July) 1949. (b) Cutler, M.: Concentration Radiotherapy of Cancer of 
the Larynx: Study of 413 Cases, J. A. M. A. 924:967 (April 1) 1944 
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From this 


is that a fixed cord is a contraindication to laryngofissure. 
the conclusion may be drawn that the methods of treatment represent 
different clinical entities and should not be used for comparison. 

Of 70 patients with tumors of the true vocal cord treated with irradi- 
ation by Cutler,’® he cited an over-all rate of cure for 60 per cent for a 
five year period. However, when his figures were broken down, it was 
noted that 30 of these patients had mobile vocal cords with an 80 per 
cent rate of cure; whereas those with fixed cords showed only a 20 
per cent rate of cure for a five year period. Here, again, a false evalua- 
tion of the statistics can be made if such a classification is followed. 


For total laryngectomies, Jackson * showed a 65 per cent rate of cure 
for a five year period by surgical removal and 51 per cent by irradiation 
The extent of the depth of the lesion was not given, and therefore the 
statistics are of no value for comparison. 

Because such statistics are confusing, I have used a classification 
which includes depth penetration as well as surface extension. 


CLASSIFICATION OF CANCER OF THE LARYNX 


Intrinsic Superficial——The neoplasm so classified lies within the rim 
of the larynx and originates from epithelium with a basement membrane 
It is considered clinically superficial because the musculature is not infil- 
trated, that is, the cords are not fixed. 


Intrinsic Penetrating -The neoplasm in this classification has 
invaded the muscular tissue, and the vocal cord is either partly or entirely 


fixed 
Extrinsic Super ficial.—Such a neoplasm, like the intrinsic, originates 
in the larynx but has overgrown or spilled over the rim. The “mother’’ 


tumor originated in mucosa with basement membrane. It has not 


invaded the musculature, as evidenced by the mobility of the vocal cords 


Extrinsic Penetrating.-The neoplasm so classified is similar in 


every way to the extrinsic superficial type, but the cells have invaded 


the muscle and there is partial or total fixation of the vocal cords 


Extrinsic Hypopharyngeal—The neoplasm in this classification 
originates in epithelium with no basement membrane. It is really a 


hypopharyngeal tumor. It is found on the epiglottis, aryepiglottic folds, 


arytenoid cartilages, postcricoid region and piriform sinuses 


With this classification in mind, the choice between surgical treat 


ment and irradiation can be evaluated more intelligently. The following 


conclusions are those I have drawn from reviewing the work of Cutler, 


Jackson, Cody and my own experience. 


2. Jackson, C. L.; Blady, J. V.; Norris, C. M., and Maloney, W. H.- Cancer 
of the Larynx: Five Year End Results in Series of Patients Treated Between 
1930 and 1942, J.A.M.A. 138:1080 (Dec. 11) 1948 
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1. Intrinsic superficial lesions can be treated equally well by surgical 
removal or irradiation. However, such factors as availability of per- 
sonnel must be considered. If surgical and radiologic personnel are 
equally available, irradiation has the advantage, for it preserves the 


organ 

2. Intrinsic penetrating lesion’s do not respond well to irradiation. 
With complete fixation of the vocal cord, Cutler *” got only a 20 per cent 
rate of cure for a five year period. His results are better with partial 
fixation, but I believe that they do not equal the results of surgical treat- 
ment. There is one point of caution | wish to make. A cord may appear 
fixed as a result of mechanical or inflammatory conditions. In cases in 
which the mobility of a cord is doubtful, trial irradiation can be insti- 
tuted to reduce the bulk, and then the condition can be reevaluated. 

3. Extrinsic superficial tumors are best treated by irradiation, with 
the exception of tumors that are the result of metastasis to the lymph 
nodes. Such tumors do not respond well to irradiation, but better results 
are achieved in dissections of the neck. 

4. Extrinsic penetrating lesions should be treated surgically, with 
dissection of the neck if lymph nodes are present. 

5. For extrinsic hypopharyngeal tumors poor results are achieved 
with any form of treatment.* Irradiation in such cases can be repeated, 
and the salvage is somewhat higher than that by operation.* 


SUMMARY 

A classification of cancer of the larynx is presented which considers 
depth as well as surface extension and origin of the growth in mucosa 
with and without basement membrane. A review of statistics from the 
literature is made in the light of this classification, and certain conclu- 


sions are drawn. 


3. Baclesse, F.: Roentgenotherapy in Cancer of the Hypopharynx, J.A.M.A 


140:525 (June 11) 1949 
4. Cutler.2 Jackson, Blady, Norris and Maloney. 
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TRACHEOBRONCHIAL ASPIRATION FOLLOWING TONSIL- 
LECTOMY WITH GENERAL ANESTHESIA 


CLARENCE H. STEELE, M.D 
KANSAS CITY, KAN 
AND 


JACK R. ANDERSON, MD 
NEW ORLEANS 


[ HAS been estimated that tonsillectomy is the most frequently 

performed surgical procedure in the United States." The opinion 
apparently exists among both the laity and a large number of men in 
the medical profession that tonsillectomy is a relatively safe minor 
procedure. Actually, however, it has been our experience and also 
the experience of others* that the operation is not a minor surgical 
procedure, although it usually is not attended by any great rate of mor- 
bidity or mortality, if careful attention is given to detail. Certain 
details in the use of anesthesia, positioning, operative technic and 
immediate postoperative care become of prime importance when it 1s 
considered that pulmonary and other complications occur more fre 
quently than we physicians should like to admit 

While the tonsillectomist is usually the first to deny the frequent 
occurrence of atelectasis, bronchopneumonia or pulmonary abscess fol 
lowing tonsillectomy, a study of the literature on these subjects should 
convince him otherwise. It has long been recognized that any opera 
tion with the use of a general anesthetic about the mouth and pharynx 
carries the potential danger of pulmonary complications. Tonsillec 
tomy, being the most frequently performed operation in this region 
of the body, has therefore been held accountable by numerous authors in 
many instances for these serious sequelae 

rhe reports from England by Maxwell, based on an analysis of 
more than 11,000 cases in which autopsy was performed, show single 
pulmonary abscess occurring in 199 instances, in only 2 of which the 
From the Departments of Otolaryngology, Eye, Ear, Nose and Throat Hos 
pital and Tulane University of Louisiana School of Medicine 

1. Tonsil Stumps, Current Comment, J. A. M. A. 134:698-699 (June 21) 1947. 


2. Boies, L. R Tonsillectomy in the United States, Ann. Otol., Rhin. & 
Laryng. §7:352-363 (June) 1948. 
3. Maxwell, J.: Lung Abscess, with Special Reference to Causation and 


Treatment, Quart. J. Med. 3:467-522 (July) 1934. 
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abscess followed tonsillectomy; and Ranson and MeGolrick * stated 
that abscess of the lung occurs in 1 out of every 2,500 cases with ton- 
sillectomy 

On the other hand, reports by American authors differ greatly 
from those of Maxwell. Flick and associates * studied 172 patients of 
all ages with pulmonary abscess, with foreign body and neoplasm 
excluded as causes. In 121 instances (70 per cent) the abscess was 
postoperative. Of these, the abscess in 97 (56 per cent of the entire 
series) followed tonsillectomy; of this number, the abscess in 88 (51 
per cent of all cases) occurred after the use of general anesthesia ; 
whereas in only 4 (2.3 per cent) it occurred after the use of local 
anesthesia. In 5 cases the type of anesthesia induced was not reported 
Hedblom* reported 692 cases of pulmonary abscess, 146 of which 
occurred postoperatively ; the abscess in 47 cases (32 per cent) followed 
tonsillectomy, whereas in 14 (9.5 per cent) it occurred after dental 
extractions. The report does not include information on the type of 
anesthesia. Hedblom and Van Hazel’ later reported a single case of 
post-tonsillectomy abscess occurring in the upper lobe of the right lung 
They believed this condition was due to aspiration of infected blood 
during or after operation with general anesthesia. 

Morrison * stated that in 20 to 30 per cent of all cases of pulmonary 
abscess the abscess followed tonsillectomy; whereas King and Lord * 
reported a figure of 38.6 per cent. In an analysis of the cases of abscess 
of the lung at the Massachusetts General Hospital during a five year 
period, Sweet '® found that “of 125 cases 34, or 43.2 per cent, followed 

tonsillectomy and 70, or 56 per cent, . . had either tonsil- 
lectomy or some other operation in the mouth, nose, or throat. Only 
14. _ followed an operation on some other portion of the body.” 


4. Ranson, F. T., and McGolrick, I Lung Abscess Following Tonsillectomy, 
Brit. M. J. 2:1020-1021 (Dec. 2) 1933 

5. Flick, J. B.; Clerf, L. H.; Funk, E. H., and Farrell, J. T.: Pulmonary 
Abscess: An Analysis of One Hundred and Seventy-Two Cases, Arch. Surg. 
19:1292-1312 (Dec.) 1929 

6. Hedblom, C. A.: Surgical Treatment of Acute Pulmonary Abscess and 
Chronic Pulmonary Suppuration with Especial Reference to Post-Tonsillectomy 
Type, J. A. M. A. 88:1577-1581 (Nov. 15) 1924 

7. Hedblom, C. A., and Van Hazel, W.: Acute Post-Tonsillectomy Pulmonary 
Abscess of Right Upper Lobe, S. Clin. North America 12:1145-1147 (Oct.) 1932 
8 Morrison, H.: Lung Abscess and Its Relation to Surgery of the Upper 
Respiratory Tract, New England J. Med. 2918:669-670 (April 21) 1938 

9 King, D. S., and Lord, F. T.: Certain Aspects of Pulmonary Abscess 
from an Analysis of Two Hundred and Ten Cases, Ann. Int. Med. 8:468-474 
(Oct.) 1934 

10. Sweet, R. H.: Lung Abscess: An Analysis of the Massachusetts General 
Hospital Cases from 1933 Through 1937, Surg. Gynec. & Obst. 70:1011-1021 
1940 
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STEELE-ANDERSON—ASPIRATION 


Brantigan and Looper“ reported that in 10 out of 122 cases of pul- 
monary abscess the abscess followed tonsillectomy in their series, an 
incidence of 8.2 per cent. 

At the Mayo Clinic, according to Norris and Landis,'* out of 16,000 
tonsillectomies performed with local anesthesia, pulmonary abscess fol- 
lowed in only 2 cases. No figures are given for the incidence with 
general anesthesia. However, the great difference in the reports from 
England and those of American authors may be explained on the basis 
of the more frequent performance of tonsillectomy with local anesthesia 
abroad. This explanation would seem to be borne out by the figures 
from the Mayo Clinic. 

Haight and Ransom" stated that postoperative atelectasis 1s the 
probable precursor of pulmonary abscess. They emphasized the impor- 
tance of the presence of bronchial secretions, together with a post- 
operative decrease in pulmonary ventilation and cough efficiency in the 
genesis of the condition. 

Whereas Jackson and jackson ** stated that pulmonary abscess that 
occurs after a tonsillectomy develops as the result of a septic infarct from 
a blood-borne embolus, Myerson,'* Iglauer,’* Hara,'* Ochsner and Nes- 
bitt,"* Eggston and Wolff’ and May, Thoburn and Rosenberger *° 
stated that aspiration was the source of pulmonary infection in such 
cases. In the study of this problem two questions arise which would lead 
one to favor the aspiration theory. First, infective emboli being multiple, 


11. Brantigan, O. C., and Looper, E. A.: The Etiology and Surgical Treat- 
ment of Lung Abscess: Importance of Lobectomy, South. M. J. 37:199-207 
(April) 1944. 

12. Norris, G. W., and Landis, H. R. M.: Diseases of the Chest and the 
Principles of Physical Diagnosis, ed. 6, revised by S. S. Leopold, Philadelphia, 
W. B. Saunders Company, 1938, p. 609. 

13. Haight, C., and Ransom, H. K.: Observations on the Prevention and 
Treatment of Postoperative Atelectasis and Bronchopneumonia, Ann. Surg 
114: 243-262 (Aug.) 1941 

14. Jackson, C., and Jackson, C. L Diseases of the Nose. Throat and Ear, 
Including Bronchoscopy and Esophagoscopy, Philadelphia, W. B. Saunders Com- 
pany, 1945, p. 651 


15. Myerson, M. C.: Bronchoscopic Observations on the Cough Reflex in 
Tonsillectomy Under General Anesthesia, Laryngoscope 34:63-68 (Jan.) 1924 
16. Iglauer, S.: Aspiration of Blood into the Larynx and Trachea During 


Tonsillectomy Under Local Anesthesia: A Contribution to the Etiology of Lung 
Abscess, Ann. Otol., Rhin. & Laryng. 37:231-239 (March) 1928 

17. Hara, H. J.: Aspiration in Tonsillectomy: Comparative Merits of Posture 
and Other Factors, California & West. Med. 33:628-638 (Sept.) 1930 

18. Ochsner, A., and Nesbitt, W.: Pulmonary Abscess Following Tonsil- 
lectomy: Preliminary Report, Arch. Otolaryng. 6:330-337 (Oct.) 1927. 

19. Eggston, A. A., and Wolff, D.: Histopathology of the Ear, Nose and 
Throat, Baltimore, Williams & Wilkins Company, 1946, p. 908. 

20. May, R. V.; Thoburn, T. W., and Rosenberger, H. C.: Aspiration During 
Tonsillectomy : A Roentgenographic Study, J. A. M. A. 98:589-592 (Aug. 24) 1929. 
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how is it possible that the resulting abscess is single? Second, if the 
embolic theory is correct, how can one explain the high incidence of 
post-tonsillectomy abscess of the lung following general anesthesia, as 
compared to the low incidence of this disease fc ‘owing local anesthesia ? 
Accordingly, it would seem more logical to assume that aspiration 1s the 
source of infection in pulmonary abscess following tonsillectomy. Because 
of these considerations, a study was undertaken of a consecutive series 
of our own patients of all ages on whom a tonsillectomy had been per- 
formed with general anesthesia. 


MATERIALS AND METHODS 

Anesthesia.—Ethylene or vinyl ether U.S. P. (vinethene*) is used in the induc- 
tion stage, followed by the administration of ether to a stage of proper relaxation, 
at which the anesthetic is maintained 

Technic of Tonsillectomy.—Sterile drapes are applied and the operation is con- 
ducted with the patient supine, with head hyperextended. A modified guillotine 
removal of the tonsils is made with a Beck instrument, the upper pole and pillars 
having first been freed by sharp and blunt dissection. The La Force adenotome is 
used for the adenoidectomy, Barnhill curets and punch forceps serving for the 
removal of small remnants. Careful hemostasis is secured in the tonsil fossae with 
use of clamp and suture. The assistant depresses the tongue and maintains suction 
in the pharynx. The concave head mirror and electric lamp are used for 
illumination 

Laryngoscopic Tracheobronchial Aspiration—-At the close of the operation, 
the Jackson laryngoscope is inserted and the larynx is exposed to direct vision. 
Through the open glottis, tracheobronchial aspiration is performed, a silk woven 
catheter being directed into the trachea and then into the major bronchi by manipu- 
lation of the head. Secretions removed by intermittent suction are collected in 
a 20 cc. calibrated bronchoscopic collection tube interposed into the suction system 
A measured amount of isotonic saline solution is pulled through the suction 
apparatus after its removal from the tracheobronchial tree, and this amount is 
subtracted from the total reading on the calibrated collecting tube to give an 
accurate determination of the amount of bloody secretion aspirated. This method 
is useful in cases with scanty secretions. In such instances the bloody mucus 1s 


retained in the aspirating catheter unless washed into the collecting tube 


RESULTS 

Of the 129 patients examined, 125 (96.9 per cent) had recoverable 
bloody secretion. Most of the patients were children below 12 years. 
Of those patients showing secretions, the greatest amount of secretion 
recovered from any single patient was 15 cc., and the least amount, 0.5 
ce. However, 8 patients (6.4 per cent) showed 10 cc. or more, and 26 
(20.8 per cent) showed 5 cc. or more The over-all average was 3.7 cc. 

Comment.—These findings coincide materially with those of other 
observers. Hara *’ performed bronchoscopy on 110 patients after tonsil- 
lectomy with general anesthesia, finding the presence of aspirated blood 
in each, Myerson,"* in a similar series, showed that 76 patients out of 


100 with tonsillectomy performed with general anesthesia had bloody 
6 


secretion below the larynx. Iglauer’ 


reported that bronchoscopy by 
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different observers on a total of 400 patients showed the presence of 
aspirated blood in 40 per cent of those patients on whom the tonsillectomy 
had been performed with general anesthesia and in 38 per cent of those, 
with local anesthesia. 


PREVENTIVE MEASURES 


Since it appears that blood easily finds its way into the tracheo- 
bronchial tree when tonsillectomy is performed with general anesthesia 
by the usual methods, a discussion of separate details of the operation 
will be offered. 

Preoperative Medication and Anesthesia——For children below 12 
years, atropine is given hypodermically in a proper dose, 1/300 grain to 
1/600 grain (0.2 mg. to 0.1 mg.), according to size and age, one hour 
before operation. For older children, morphine sulfate, 44 grain (8.0 
mg.), may be given at the same time. Adults receive morphine sulfate, 
Y% grain (10.0 mg.), and scopolamine hydrobromide U. S. P., 1/200 
grain (0.3 mg.), hypodermically an hour before operation. 

This use of premedication conforms fairly well with methods in use 
generally, and it is thought that little improvement in technic could be 
realized from changes in doses, agents, etc. It is recognized that some 
anesthetists prefer the use of barbiturates in young children to allay fear 
and apprehension and lessen the “psychic trauma” of the trip to the 
operating room and anesthetic induction. The disadvantages of basal 
narcosis for tonsillectomy in children below 6 years, according to 
Kleinert,** are enumerated as increased induction time, administration 


of unnecessary drugs to children, the uncertainty of reaction of the 
drug and the shallowness of respiration and danger of laryngospasm, 
both of which are favorable to anoxia. 

For adults, some anesthetists prefer atropine to scopolamine hydro- 
bromide. A few anesthetists give no preoperative medication to children. 


The coming use of intravenous thiopental sodium (pentothal sodium*) 
and curare (d-tubocurarine chloride) for tonsillectomy in adults should 
be mentioned. While reports of its satisfactory use in tonsillectomy are 


multiplying, our experience with it has been limited. ; 

Perhaps local anesthesia is the anesthesia of choice for tonsillectomy : 
in the adult, but in cases in which a general anesthetic is desired, the 
use of the endotracheal tube with inflatable cuff is to be recommended, 
as it has not been found to hinder operative technic and helps to insure 


against aspiration oi blood and pharyngeal secretions. 
Ether remains the anesthetic of choice for children and is best given 
by the open method to a light surgical plane. 


Position.—In the true supine position, the course of the trachea is 
posterior, bringing gravity to bear on the passage of pharyngeal secretions 


21. Kleinert, M. N.: Premedication in Tonsillectomies in Children Under Six 
Years Old, Ann. Otol., Rhin. & Laryng. 56:168-174 (March) 1947. 


a 
ae 
; 
: 
i 
4 
7 
‘ 
; 


704 ARCHIVES OF OTOLARYNGOLOG) 


to the bronchial tree. While a downward 45 degree tilt (from the hori- 
zontal) of the table head permits satisfactory protection from aspiration, 
it forms an awkward operating position for the surgeon. It also predis- 
poses to atelectasis as a result of elevation of the diaphragm and reduction 
of vital capacity. Shallow respiratory efforts are thereby produced, 
which are favorable to anoxia and fatigue of the respiratory center, 
as shown by Case and Stiles ** and others. 

A lesser degree of tilt, therefore, would seem more satisfactory, 
10 to 15 degrees from the horizontal, affording a tracheal position not 
favoring gravitation of pharyngeal secretions to the lower air passages 
and not producing sufficient elevation of the diaphragm to reduce 
materially vital capacity. In addition, surgical procedure in such a 
position is not made difficult. 

Of greater importance is the position of the patient's head, for when 
tonsillectomy is performed even with an adequate degree of tilting of the 
table, blood may enter the trachea in considerable amount if the head 
remains in a normal relation to the body axis. As shown by Dutton,’ 
hyperextension of the head on the neck, in a modified Rose position, 
allows pooling of secretions in the nasopharynx, where they may easily 
be removed by suction 

An operating position combining slight downward tilting of the 
head of the table (10 to 15 degrees) and hyperextension of the head 
would appear to offer maximum protection from aspiration of pharyn- 
geal contents during tonsillectomy with the patient under general 
anesthesia. It is necessary for the anesthetist or other assistant stationed 
at the head of the table to see that such positions are maintained at 
all times 

It was of interest in our own series to note a considerable reduction in 
the amount of aspirated secretions recovered by suction in the last 67 
cases, in which more rigid adherence to proper positioning was followed 
as outlined here. Whereas in the first half of the series an average 
amount of recovered secretion was 4.6 cc., with several high individual 
readings over 10 cc., including two at 15 cc., the last half of the series 
showed an average of 2.7 cc., with the highest single individual amount 
at 6.5 cc. 

The Davis-Crowe mouth gag, used by certain operators, permits a 
sitting posture by the surgeon at the head of the table and utilizes body 
and head positions in conformity with those previously outlined. A 
disadvantage voiced by some operators is that complete removal of the 
fringe of adenoid at the junction of the nose and nasopharynx is made 
difficult when the tongue spatula is in place. Some surgeons there- 
22. Case, E. H., and Stiles, J. A The Effect of Various Surgical Positions 
on Vital Capacity, Anesthesiology 7:29-31 (Jan.) 1946. 

23. Dutton, A. C.: Posture During Anesthesia—Its Effect, California & West 
Med. 37:145-150 (Sept.) 1932 
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fore perform acenoidectomy by conventional methods, then insert 
the Davis-Crowe mouth gag and proceed with the tonsillectomy 
Shambaugh,** on the other hand, has devised a special “reversed curve” 
modification of the La Force adenotome to facilitate adenoidectomy with 


the Davis-Crowe gag in place 


Operative Technic.—Adequate illumination of the pharynx is a 
necessity. The concave head mirror or the focusing head lamp worn by 


the operator are the instruments of choice for adequate illumination. 
\denoidectomy is best performed first so that bleeding may cease during 
tonsillectomy. Complete removal of the adenoids by adenotome, curet 
and biting forceps should be made. The Love palate retractor and the 
Yankauer nasopharyngeal speculum are valuable instruments for exami- 
nation of the nasopharynx. Rosenmiiller’s fossae should receive par- 


ticular attention. 

Any technic of tonsillectomy is satisfactory which leaves pillars and 
capsule intact and accomplishes removal of the plica semilunaris and 
plica triangularis. Suction must be used during this part of the operation 
as well as during adenoidectomy to prevent overflow of secretions into 
the larynx. Suction is most efficiently performed by an assistant, when 


the operator assumes his usual position at the side of the patient’s head 


Even so, some spillage may occur. Careful hemostasis, with clamp and 


ligature or suture for bleeding vessels, will materially reduce the amount 
of blood entering the pharynx during operation and also during the 


immediate postoperative period 


The patient is returned to the room with the head turned to one side, 
in a semiprone position, with shoulders prone but hips in a lateral 
position elevated on a small pillow. This position is maintained by the 
upper knee being flexed and drawn up; it is held until the patient has 
reacted from the anesthetic. Such a positon favors postural drainage, yet 
does not reduce vital capacity owing to elevation of the diaphragm 
Likewise, the venous pressure is not so markedly increased as with 


severer head-low positions. There is less tendency, therefore, for post- 
operative bleeding. Deep breathing and frequent turning are encouraged 


At the conclusion of the operation, after hemostasis has been secured 
and all tampons removed, direct laryngoscopy is done and aspiration of 


the tracheobronchial tree is carried out. 

Laryngoscopic Tracheobronchial Aspiration.—In the past, many 
methods for removing aspirated blood have been used. Some surgeons 
allow the patient to remove it by coughing. Years ago, tonsils and 
adenoids were removed swiftly and the patient was immediately placed 
in a prone position with head hanging over the end of the table until 
bleeding subsided and aspirated blood was apparently coughed up. The 


24. Shambaugh, G. E., Ir.: Diseases of the Pharynx and Fauces, in !ackson 
and Jackson,'* p. 159. 


Sy : ; 
AE 
: 
4 
: 
3 
= 


706 ARCHIVES OF OTOLARYNGOLOGY 
head-low position, a form of postural drainage, has been used, the blood 
being removed from the pharynx by suction. Manual compression of 
the thorax to force blood into the pharynx is another method. 

We believe the idea! method is that which combines proper anesthesia, 
positioning as previously outlined, careful operative technic and hemo- 
stasis, the use of adequate pharyngeal suction and direct laryngoscop) 
with trachcobronchial aspiration at the close of operation. The silk 
woven catheter attached to the suction tubing is atraumatic, yet stiff 
enough to be easily manipulated. In sizes 10 to 18 French, a range for 
all cases is assured. By manipulation of the head from side to side, the 
catheter can be caused to enter either main bronchus. The stimulating 
effect of the catheter on bronchial reflexes produces the so-called tussive 
squeeze, which clears aspirated material from the segmental branch 
bronchi, bringing it up to a level accessible to suction. An extra step in 
the prophylaxis of postoperative atelectasis, bronchopneumonia and 
pulmonary abscess has therefore been taken. A definite reduction in 
the amount of postoperative coughing and vomiting is noted in patients 
treated by aspiration of the tracheobronchial tree. This reduction is of 
advantage, since these acts raise the venous pressure and are favorable 
to bleeding in the postoperative period. A reduction in the postoperative 
morbidity is thereby possible 

The method has been used to give training in the use of the laryngo 
scope to residents and others. Otolaryngologists have found the 
routine use of laryngoscopic tracheobronchial aspiration after tonsil- 
lectomy a valuable means of becoming more facile with the laryngoscope 
and of refreshing their memory of the normal anatomy of the child’s 
larynx. 

SUMMARY 

1. Tonsillectomy is probably the most frequently performed surgical 
procedure in the United States 

2. Atelectasis and pulmonary abscess not infrequently complicate 
tonsillectomy performed with general anesthesia. 

3. Aspiration of pharyngeal contents during tonsillectomy is favor- 
able to pulmonary complications. 

4. The method is outlined of performing laryngoscopic tracheo- 
bronchial suction immediately after operation. 

5. In a series of 129 patients on whom tonsillectomy was performed 
with general anesthesia, 125 (96.9 per cent) were found to have measur- 
able amounts of bloody secretion in the tracheobronchial tree. 

6. Measures are presented designed to minimize the possibility of 
aspiration during tonsillectomy and adenoidectomy with the patient under 
general anesthesia 
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SELECTION OF PATIENTS FOR FENESTRATION SURGERY 


KOS, M.D. 
AND 
S. N. REGER, Ph.D. 
1OWA CITY 


Cc. M. 


ELECTION of patients for fenestration surgery is entirely dependent 
on the ability to recognize certain characteristic features which, in 


combination, comprise the clinical entity of otosclerosis. As in certain 
other labyrinthine disturbances, the correlation between the pathologic 
picture and the clinical manifestations thereof is a matter of presump- 


tion based on retrospection in the autopsy rooms, in the histology labo- 


ratory and on observations made at the operating table. 


Otosclerosis is a histologic diagnosis. ‘The principal structures 


involved are the oval and round windows and the cochlea. The pres 
ence of otosclerosis may be determined with certainty only when the 


temporal bone is made available for microscopic study. Apparently 


this condition occurs only in man and has never been reproduced identi- 
cally in animals, although considerable effort to do so has been made.’ 


For more than half a century otosclerosis has been and still is the 


subject of intensive research and not a little philosophic reflection 


While attention has been directed to the possible biologic, metabolic 


and vascular aspects suggested by certain peculiarities of the histolgic 


picture, the present state of elucidation takes one but a short way from 


the periphery to the center of the problem concerning its cause.? Most 


of these aspects have been investigated intensively and repeatedly, yet 


the solution is no nearer now than when Politzer first described the 


condition as a disease entity.’ His conception has since diminished in 


favor, and in its stead mounting evidence is accumulating which tends 


From the Department of Otolaryngology and Oral Surgery, University Hos 
pitals, State University of Iowa College of Medicine 

1. Weber, M.: The Bone Picture of Otosclerosis and the Theory of Its 
Experimental Reproduction, Tr. Am. Otol. Soc. 20:55-99, 1930. 


2. Fowler, E. P.: Calcium, Phosphorus and Cholesterol in Otosclerosis, Tr 
Am. Otol. Soc. 20:39-47, 1930. Guggenheim, L. K.: Otosclerosis, St. Louis, The 
Author, 1935, pp. 1-54 

3. Politzer, A.: Text-Book of the Diseases of the Ear and Adjacent Organs, 


for Students and Practitioners, translated and edited by J. P. Cassells, Philadelphia, 
H. C. Lea’s Son, 1883, pp. 324-353. 
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to shift attention to the consideration of vascular phenomena.* This 
consideration appears to be more attractive, but it is still inconclusive. 
The cause for such vascular alterations is still to be determined. While 
the etiologic picture has remained obscure, remarkable progress has 
been made in developing surgical technics, mechanical equipment and 
electrical devices which offer the afflicted persons a chance to escape 
solitary confinement in the dismal atmosphere of deafness. How much 
this has meant to the problem of cracking the hard shell of occult cir- 
cumstances surrounding the development and course of otosclerosis is 
shown by the renewed interest of investigators intent on taking the 
utmost advantage of the information furnished by operative procedures 
on the temporal bone. 

Although the results of fenestration surgery are as phenomenal as 
the possibilities for future investigation opened up by it, there still 
remain the more immediate and practical problems of accurate diagnosis 
and selection of patients for surgical treatment. Some of the clinical 
manifestations of otosclerosis are relatively easy to recognize. They 
form a well known pattern, which defines only in part the term “clinical 
otosclerosis.” According to common but indiscriminate habit, this term 
is often used for the singular purpose of ascribing suitability of a patient 
for operation. 

Just what range or scope of physical and functional features of hear- 
ing loss clinical otosclerosis actually should embrace is not precisely 
known, but it is obvious that it includes, at least, certain characteristic 
findings which serve as criteria for selection of patients who may be 
offered fenestration surgery. The term clinical otosclerosis is generally 
thought to describe a hearing loss of the type in which the bone con- 
duction hearing in audiometry is approximately normal and considerably 
better than the air conduction threshold, which is elevated without dem- 
onstrable clinical cause. There has been considerable speculation in 
favor of the argument that otosclerosis may be responsible for certain 
instances of so-called nerve deafness as well, the point being raised 
because the term “clinical otosclerosis does not necessarily imply that 
the hearing loss may be corrected by or is amenable to operation, even 
though the indications are that the underlying pathologic condition is 
otosclerosis. Hence, the term clinical otosclerosis should include, but 
not be limited to, those clinical patterns which may be expected to 
respond favorably to operation. 

Since the histologic and the clinical evidence cannot be correlated 
simultaneously, it is obvious that this difficulty constitutes the principal 
deficiency in the problem of diagnosis. However, it is equally obvious 


4. (a) Wittmaack, K.: The Pathogenesis of Otosclerosis, Arch. Otolaryng. 
14: 186-194 (Aug.) 1931. (h) Lempert, and Wolff, D.: Otosclerosis: Theory 
Its Origin and Development, ibid. $0:115-155 (Aug.) 1949 
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that accuracy of clinical diagnosis is firmly supported by the high per- 
centage of initial surgical success. The well known fact that subsequent 
failure does occur in no way indicates an error in proper and accurate 
selection. 

The problem of selection is relatively simple when the patient under 
consideration demonstrates the following clinical features : 

1. Bilateral hearing loss in which air conduction thresholds exceed approxi 
mately normal bone conduction thresholds by 30 decibels or more 

2. Tympanic membranes are normal in appearance 

3. Roentgenograms of the temporal bones show no evidence of residua! infection 

4. Hearing is good with use of the telephone or a hearing aid and seems to be 
better in a noisy environment 

5. Onset of loss of hearing occurs after pubescence and is not related to 
systemic or local infection 

6. The hearing loss is alleged to have progressed and then to have remained 
stationary or to have continued to progress slowly 

7. Blood relatives of the same or antecedent generations have or have had a 
similar hearing loss 


8. Tinnitus and/or vertigo expressed as current or past complaint 


Except for the characteristic pattern of hearing loss as determined 
by bone and air conduction thresholds, the omission or variation of one 
or more of the criteria listed here need not constitute cause for rejection 


HISTORIES 


CLINICAI 


EXTRACTS FROM 

According to these associated factors, it becomes apparent that 
the three essential clinical sources from which accuracy in selection 
develop are history, physical examination and hearing tests. 

The patient who presents the classic picture of clinical otosclerosis 
which is amenable to surgical restoration of practical hearing possesses 
a hearing loss which can be effectively improved by sufficient amplifica- 
tion. Hearing for speech is usually better in an environment of rela- 
tively high sound intensity and is quite acute when the source of sound 
is in the immediate proximity of the ear, These facts may be determined 
by the alert examiner during the objective examination procedures, with- 
out recourse to the unreliable and unwarranted, by conventional spoken 
or whispered voice tests.° The otologist, experienced and _ basically 
trained in the problems concerning the diagnosis of clinical otosclerosis, 
has little difficulty in reaching an accurate conclusion regarding the eligi- 
bility of the patient for operation and predicting the prospects of a suc 
cessful result. The degree of success to be expected parallels very closely 
the audiometric features of the hearing loss. Audiometry is essentially 

5. Glorig, A.: Hearing Evaluation by Low Conversational Voice Tests. Ann. 
Otol, Rhin. & Laryng. $8:394-402 (June) 1949. 
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the pivot around which all other features of clinical otosclerosis revolve, 
and these features are assessed according to their related significance. 
They may be regarded as confirmatory aids in reaching the logical 
diagnosis. 

The hereditary nature of the condition is recognized as a significant 
element of otosclerosis, and numerous affected families have been investi- 


gated, but a positive history of familial deafness may not always be 
obtained.* This situation should not be accepted to mean that no such 
history exists and should never discourage the diagnosis indicated by 


other factors. Apparently otosclerosis may exist in the line of descend 
ancy for generations before becoming manifest, it being four times as 
prevalent among women as among men. In relatively few instances 
the family history is unknown to the subject because ancestral contacts 
have been severed or lost. Information on familial deafness sometimes 
is withheld for security reasons against the stigma of a hereditary malady 
or because, for some obscure purpose, the patient prefers not to divulge 
it. Not infrequently familial history of clinical otosclerosis is rather 
distant from direct descendancy. Whether such tenuous evidence of 
ancestral involvement is significant may be doubtful but 1s suggestive 
Nevertheless, it is an established fact that many patients who deny 
family history of deafness are counted among those who have had their 
hearing restored to practical serviceable levels after fenestration surgery 

The temperament of patients with inadequate hearing differs some 
what%according to the type of hearing loss, age, occupation and sex 
These factors are powerful influences which may be brought to bear 
on both the otologist and patient in reaching a mutual agreement on 
the choice of therapy The consultant's decision and advice are dic 
tated by the possibilities presented in the results of his examination 
The patient’s motivation in seeking relief varies from social inadequacy 
to economic insecurity. Less obvious psychologic pressures not directly 
related to these may explain why a determined but irresponsible patient 
mav wish to force the surgeon’s hand against rational concepts of selec- 
tion. Whatever the motivations, the hard of hearing patient will grasp 
tenaciously at any opportunity which offers even the slightest hope of 
deliverance from bondage 

It is not within the scope of this paper to discuss details pe rtaining 
to these subjects, but it should be emphasized that psychiatric consulta 
tion can be of considerable help in avoiding some of the undesirable 
repercussions resulting from surgical events, even if the operation is 
successful. It is also to be kept in mind that psvchologic aberrations 


mav establish firm foundations among the mental stresses and strains 


6. Davenport, C. B.: Hearing in Children When Both Parents Have Oto- 
eclerosis. Tr. Am. Otol. Soc. 20:48-54, 1930 
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of deafness and that the liberation of the patient from a more or less 
isolated existence in the world of sound may easily change the entire 
clinical panorama. 

Pregnancy has been suspected of precipitating or aggravating hear- 
ing loss due to otosclerosis. It must be remembered that clinical oto- 
sclerosis usually makes its appearance during the child-bearing span of 
life and that the association of hearing loss and pregnancy may simply 
be a coincidence. It is this frequently observed phenomenon which has 
stimulated so much effort to find the cause of otosclerosis in the proc- 
esses of metabolism and endocrine activities. Further elucidation must 
await more complete and accurate information concerning this subject 

The age at which onset of deafness due to otosclerosis is noted 
usually coincides with that period of development occurring with or 
following pubescence. However, in some instances in which the events 
of anamnesis are recalled vaguely the patient may assert that the time 
of onset is much earlier or much later. 

It is helpful to know when the hearing loss first became noticeable 
and when it became a definite handicap. This information gives some 
indication about the rate of progress and the prognosis. Usually, the 
earlier the onset, viewed with the extent of hearing loss at the time of 
examination, the more doubtful one can be of a favorable prognosis 
regarding the longevity of adequate cochlear reserve. Whether or not 
fenestration surgery influences the rate of secondary neural degenera 
tion is still doubtful. It is likely that neural depression will continue to 
follow its destined course regardless of a successful fenestration opera 
tion, but during that period of serviceably functional retention the patient 
may enjoy whatever improvement the cochlear reserve will permit. 

Some have asserted that younger clinical otosclerotic patients stand a 
better chance of improvement in hearing than older patients. If it is 
meant that incidence of operability is greater among young persons wit! 
otosclerosis, concurrence with such views is acceptable. But if it is 
meant that failure is more frequent among elderly patients who have 
been carefully selected and operated on, then such opinions are in con 
trast to the studies so far conducted at the University Hospitals. The 
reason for this difference of opinion is not entirely speculative, although 
the subject could stand considerably more investigation. Failure subse 
quent to fenestration surgery seldom occurs among elderly patients who 
have excellent hearing for bone-conducted sounds. It may be inferred 
that such patients possess adequate cochlear function and that the hear 
ing improvement which they experience as the result of fenestration 
surgery is not so likely to deteriorate as rapidly as an early presbycusis 
would suggest. Osteogenetic closure of the fenestra is more remote 


among those over 35 years of age. 
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\n age limit alone as a basis for admission or rejection of patients 
for consideration of fenestration surgery cannot be unalterably defined. 
This factor is subject to individualized treatment. The natural proc- 
esses of growth, development and degeneration control the circumstances 
in which prudence and judgment must be exercised. Rather than be 
guided by an arbitrary age limit, some effort in thought on the part 
of the assessor is required, The operation is certainly not dangerous to 
the healthy person, and the fact that a remarkable record has been sus 
tained to support such a statement is ample testimony to the care that 
has been exercised in this regard 

linnitus is one of the disagreeable symptoms usually associated with 
clinical otosclerosis. During the progressive phases of the hearing 
depreciation particularly it is usually described as of low-pitched, roar- 
ing or pulsating quality. It may be inferred according to the audiometric 
results that complete stapedial fixation has not yet occurred. Many 
patients who declare their hearing loss to have been stationary for years 
seldom complain of tinnitus. Those who do usually describe the tinnitus 
as high-pitched ringing or whistling sounds. Audiometric evidence of 
neural degeneration may frequently be the accompanying clinical feature 
of this complaint. 

Vertigo is rarely a complaint among young patients, but it is not 
infrequent among elderly persons with clinical otosclerosis. It is rarely 
incapacitating, but at the same time it is seldom completely relieved and 
is occasionally exaggerated after the fenestration operation. One should 
be cautious in leading the patient to believe that such a symptom will 
diminish or disappear as the result of the operation 


OBJECTIVE APPEARANCES 


Some physical characteristics of the external auditory canal and 
tympanic membrane noted by early writers are found in association with 
clinical otosclerosis. Frequently the meatus and canal are exceptionally 
spacious and devoid of the usual ceruminous and epithelial debris found 
in the average auditory canal. The appearance of atrophy of the skin 
of the canal and the drum membrane, which is often noted, may be 
explained by the theory of vascular alterations attributed to Gray * and 
to Holmgren.’ The sensitivity of the auditory canal to tactile stimula 
tion is reported to be diminished in clinical otosclerosis. It is question 


able at times that such is the case.* 


7. Gray, A. A.: The Otosclerosis Problem, Including Reports of Two Cases 
Examined Pathologically, }. Larynge. & Otol. 49:629-663 (Oct.) 1934. 

8. Holmgren, G.: Surgical Therapy in Otosclerosis, in Loose-Leaf Surgery of 
the Far, New York, Thos. Nelson & Sons, 1947, pp. 399-430. 

9. Wojniak, F.: The External Far and Drum Membrane in Otosclerosis. 
Ann. Otol.. Rhin. & Larvnge. 58:406-419 (Tune) 1946 
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Quiescent external otitis may constitute a serious hazard to the 
successful outcome of the fenestration operation. Even though the 
epithelial lining may appear grossly normal, a history of recurrent 
itching and burning of the ears is not to be taken lightly. The restricted 
vascular supply and the perivasculitis which pathologically defines this 
condition may flare at the instigation of surgical trauma.'’ The result is 
likely to terminate in a devitalized tympanomeatal membrane, with 
ensuing failure of improvement in hearing 

It 1s unfortunate that occasionally clinical otosclerosis may be some- 
what obscured by evidence of past inflammation of the tympanic mem 
brane. So far as is known, otosclerotic ears are no more immune to 
inflammatory attacks than ears with normal hearing. Politzer’s dilemma 
seems to have been reversed in our time. He found it difficult to explain 
middle ear deafness in normal ears, which he nevertheless labeled chron 
catarrhal otitis media. Now there appears to be some reluctance to 
ascribe the diagnosis of clinical otosclerosis to ears which even slightly 
suggest evidence of residual infection. Lempert drew attention to the 
clinical variations that might be encountered during the process of hear 
ing assessment which would not contraindicate the diagnosis of clinical 
otosclerosis.’ Within bounds of logic, it is to be expected that the patient 
exhibiting clinical otosclerosis should sustain the scars of aural infec 
tion occurring in the span of life preceding the detection of the hearing 
deficiency. How many case records exist filed under the diagnosis of 
chronic adhesive or catarrhal deafness may be determined only by a 
critical review of the facts in each case, but there is some indication of 
the numbers of patients so labeled who subsequently enjoy restoration 
of practical hearing as the result of fenestration surgery 

There cannot be general agreement with those who contend that 
the operation is being performed unintentionally on patients with 
obstructive deafness other than otosclerosis. No doubt this situation 
has occurred, and probably will continue to occur, in those instances in 
which certain facts remain ignored. However, attention is invited to a 
review of some of these considerations. 

Fixation of the ossicular chain may occur at different anatomic loca 
tions: (1) the drum membrane; (2) incudomalleal joint: (3) incudo 
stapedial joint, and (4) the stapedial footplate. 

The various possible causes have been enumerated in standard text- 
books, and we will not consider them here except to point out that ossicu 
lar fixation occurring elsewhere than at the stapedial footplate is a rare 
experience among those who have investigated such possibilities in oto 


10. Kos, C. M.: Evaluation of the Diagnosis and Treatment of External Otitis, 
Iowa State M. |. 39:560-566 (Dec.) 1949 

11. Lempert, J.: Lempert Fenestra Nov-Ovalis with Mobile Stopple, Arch. 
Otolaryng. 41:1-41 (Jan.) 1945 
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sclerosis, even though abnormal changes are to be found microscopi- 
cally.” It is a tribute to good judgment and the ability to appraise 
accurately the observations made prior to and at the time of exposure 
of the ossicular chain that such a possibility remains so remote. There 
has been no convincing evidence from personal experience or from a 
search of the literature that the creation of a fenestra favorably influences 
hearing if the stapes remains freely mobile. 

If the diagnosis is found to be erroneously based at the time the 
ossicular chain is exposed, the fenestration stage of the operation should 
be omitted. Immobilization of the ossicular chain other than at the 
stapedial footplate is obviously corrected the moment the incus is dis- 
located and extracted. Hence, the fixation being released, there is 
restored ample allowance for movement of the stapes and a resultant 
improvement in hearing, which can hardly be exceeded by the fenestrated 
ears in which the stapes is fixed. The following abstract of a patient's 
record is an example. 


REPORT OF A CASE 


J. C.,, a white male student at the university, was unaware of any impairment 
of hearing until June 1946, at which time he noted that it was necessary for him 
to ask that words and sentences directed to him be repeated. However, he ignored 
the possible implications such experiences indicated to him until he was examined 
for acceptance into a course for communications skills. He denied any history of 
aural infection or otalgia, and there was no information given suggesting a family 
history of deafness, His nose, nasopharynx, pharynx and larynx were normal 
The paranasal sinuses were perfectly clear on roentgenographic examination. The 
periauricular tissues appeared normal, as did the external auditory canals. The 
drum membranes were translucent and revealed no evidence of past inflammatory 
involvement 

The roentgenograms of the mastoid processes were read as showing “densely 
sclerotic bone with underdevelopment of the cells. The mastoid tips are both 
diploic in nature.” Vestibular function was normal according to caloric and rota- 
tional tests. Audiograms and results with tuning fork tests were commensurate 
with the diagnosis of clinical otosclerosis excellently disposed for fenestration 
surgery (chart 1A). 
Che fact that the mastoid processes were not clearly pneumatic in appearance 
roentgenographically did not obviate the clinical diagnosis, inasmuch as this labora- 


tory finding is occasionally observed in otosclerotic patients who are acceptable 
for fenestration surgery. After study and review of the clinical features presented 
on frequent occasions over a period of more than a year, an operation was per- 
formed with the intention of proceeding with the creation of a fenestra nov-ovalis 
With reference to the operative record, the following notations were made: 

“It was noted that the mastoid process was semisclerotic and that the sinodural 
cells were filled with a noninflammatory material of lipid character, as was the 
retrofacial tract of cells \ rather dense membrane approximately 0.5 mm. in 
thickness partitioned off the aditus and attic of the middle ear from the antrum 
and mastoid cells. There was no evidence of active inflammation. (The pathologic 
report later read: ‘chronic inflammatory tissue.’) A curtain of membrane, almost 


transparent, surrounded the attic projections of the ossicular chain. The incus 
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ad of the malleus. The incudostapedial joint 
ity. It appeared to be fixed. However, 


ured to become mobile when tested 


was rather firmly attached to the he 
was exposed and the stapes tested for mobil 
when the incus was removed, the stapes appe: 


The remainder of the middle ear cavity was normal in 


with the paracentesis knife 
every respect.” 
estration stage of the operation was 


As the result of these observations the fen 
1, was fitted into 


having been fashionec 
and the operation terminated with the 
made on 


omitted. The tympanomeatal membrane, 
covering the semicircular canals, 
The first postoperative audiogram was 
taken on June 7, revealed a 


position 
placement of the dressings. 
17, 1949 (chart 1B). The last audiogram, 


Jan 


remarkable improvement in hearing (chart 1C) 
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been generally confirmed by relatively crude 
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its freedom of mobility. It is possible by suc 
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the lack of certainty in reporting complete stapedial fixation in every 
case with a preoperative diagnosis of clinical otosclerosis. In addition, it is 
probably not necessary that the stapedial fixation be complete to assure 
a beneficial operative result, all other factors entailed in successful surgical 
procedure being considered. While such experiences are uncommon, 
we are sure that others as well as we have encountered instances of 
apparently detectable stapedial mobility with most favorable response to 
fenestration surgery 

The eustachian tube has been found to be normally inflatable with 
such regularity in clinical otosclerosis that it is extremely doubtful that 
this test really lends much support to the diagnosis if the drum mem- 
brane appears normal. ‘The hearing loss, the picture of the drum mem 
brane and tubal function invariably coincide as correlated influences 
affecting the clinical picture. In uncomplicated clinical otosclerosis the 
hearing threshold is never appreciably altered after inflation. In ques- 
tionable instances, however, adequate patency should be determined and 
the effect on subsequent audiometry should be noted. 

\fter the elements of distress presented by the patient have been 
ascertained, attention is directed to the responses shown by the auditory 
organs to various sources of sound stimulation. A battery of tests are 
employed to determine the liabilities and the assets of the auditory 
system. Responses to speech and pure tones under varying test condi 
tions serve to augment the initial impression obtained during the pre 
liminary physical examination. The tuning forks, in experienced hands, 
reveal invaluable information to support other carefully conducted tests 
or to contradict technical carelessness in adjunctive testing. Audiometry, 
as obtained by the pure tone and speech audiometer, is capable of pro- 
ducing more extensive and more accurate data, but the reliability of 
the results is largely dependent on the examiner who uses the equipment 


EVALUATION OF FUNCTIONAL HEARING TESTS 

lf the history and physical examination impose no contraindication, 
the results of the functional hearing tests not only determine the advisa- 
bility of surgery but also indicate in advance the probability of the 
excellence of postoperative hearing acuity 

As the result of accumulated experience, certain general criteria for 
the selection of cases and evaluation of the end result as failure or success 
are widely accepted. For example, the patient who has a bilateral air 
conduction loss of 30 decibels or more associated with normal or better 
than normal hearing for bone-conducted tones, as generated by the 
audiometer over the frequency tange of 512, 1024, and 2048 cycles, is 
most likely to obtain a successful surgical result. And unless operation 
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results in an increase of the average air conduction acuity at 512, 1024 
and 2048 cycles to the 30 decibel critical level or better, it may be con- 
sidered unsuccessful, even though a considerable and appreciable gain 
ensues. Such gains, while not completely satisfactory, enable some 
patients to obtain improved assistance with a hearing aid. Any result 
short of these standards renders the fenestration procedure doubtful in 
value. 

Most otologists agree that the excellence of the patient's bone con 
duction acuity is of utmost significance in the process of selection for 
fenestration surgery. All other factors being considered, the patient 
with an air conduction hearing loss of 30 decibels or more and normal 
bone conduction acuity theoretically should obtain a better end result 
than the patient with identical or even greater air conduction loss but 
with subnormal bone conduction acuity. 

While there exists a divergence of opinion concerning the reliability 
of measurements for bone conduction acuity as criteria for selection,” 
there is ample reason to believe that the prefenestration bone conduction 
acuity constitutes an exceedingly significant standard of selection. It 
should be pointed out that measurements to which reference will be 
made in succeeding statements were obtained under laboratory researc! 
conditions by one whose experience spans about twenty years of testing 
hearing in both clinical and research circumstances. The bone conduction 
vibrator used in obtaining measurements of the bone conduction acuity 
is a precision instrument carefully calibrated on young adults with 
normal air conduction acuity in an exceedingly quiet room. The 
vibrator is mounted in a spring headband so that it is held with approxi- 
mately the same pressure against each patient's mastoid process. A 
more complete description of the bone conduction receiver and its cali- 
bration is contained in an article by Lierle and Reger." 

In order to ascertain the value of the pure tone auditory acuity in 
relation to selection criteria, a series of 47 consecutive case records of 
patients were studied. Presurgical hearing thresholds represent the 
averages of three tests each of air and bone conduction acuity. The post- 
fenestration hearing levels were obtained by averaging the three best 
(nearest normal) hearing tests of each patient after his acuity had 
reached its apparent permanent level. Although both air and bone con 
duction acuity measurements were obtained at octave intervals from 64 


12. Walsh, T. E., and Silverman, S. R. P.: Diagnosis and Evaluation of 
Fenestration, Laryngoscope 56:536-555 (Sept.) 1946 

13. Lierle, D. M., and Reger, S. N.: Correlations Between Bone and Air 
Conduction Acuity Measurements over Wide Frequency Ranges in Different Types 
of Hearing Impairment, Laryngoscope 56:187-224 (May) 1946. 
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to 8192 cycles inclusive, only the results at 512, 1024 and 2048 cycles 
are considered here (table). 


Since these data appear to bear a definite relation to the accuracy 
of selection for fenestration surgery, they are classified in order to 
explain more fully their significance. For example, inspection of the 
first category shows the preoperative bone conduction acuity and the 


postoperative air conduction acuity of the 15 patients who sustained 


the best postoperative results, which were an average air conduction 
acuity of 20 decibels or better at 512, 1024 and 2048 cycles. The average 
preoperative bone conduction acuity of the 15 patients at 512 cycles is 


2.4 decibels. This figure is based on three separate tests of each patient, 
making a total of 45 measurements at the 512 frequency level. The pre 
operative bone conduction measurements shown at 1024 and 2048 cycles 


were obtained in a similar manner. With illustrative graphic plotting 


of these data with the x and y axes (abscissa and ordinate), as employed 


Preoperative Bone Conduction and Postoperative Air Conduction at 512, 1024 


and 2048 Cycles Per Second 


Preoperative Bone Conduction 


y Decibels Postoperative Air 
Oyeles Conduction by Decibels, 
Averages at 512, 
No. of Cases 1024 and 2045 Cycles 


19.9 or less 


OF more 


in the construction of the conventional audiogram blank, it becomes 


apparent that there is a consistent relation between the excellence of the 


preoperative bone and postoperative air conduction acuity (chart 2). 


Chart 3 summarizes the preoperative averages of bone conduction 


acuity at 512, 1024 and 2048 cycles and the postoperative air conduction 


averages for the same frequencies for the 47 patients. These data are 


presented as a curve in which the average preoperative bone c: mduction 


is plotted against the postoperative air conduction. 


In addition, chart 3 includes a scattergram which shows the exact 


average of preoperative bone and postoperative air conduction acuity 


of each of the 47 patients. For example, the encircled dot on the 5 


decibel ordinate indicates that this patient had an average preoperative 


bone conduction acuity of 5 decibels and obtained a postoperative average ce 


air conduction acuity of 18.3 decibels; the encircled dot on the extreme 


right of the chart indicates that this patient had a preoperative bone 


conduction acuity of 9.1 decibels and a postoperative air conduction 


acuity of 52.7 decibels, indicating a failure in this series of cases. 
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The slope of this unsmoothed curve indicates a systematic relation 
between the preoperative bone and postoperative air conduction acuity. 
The positions of the dots (cases ) relative to the curve show the magni- 
tude of the individual deviations from the average. Even though the 
curve is constructed on data from only 47 patients, its slope and curva- 
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Chart 2.—Preoperative bone conduction and postoperative air conduction at 512, 


1024 and 2048 cycles per second 
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Chart 3.—Average postoperative air and bone conduction 


ture are sufficiently systematic to serve as a useful guide in predicting 
the postoperative result from the preoperative bone conduction measure- 
ments. For example, if the average preoperative bone conduction acuity 
is 5 decibels, the curve indicates that the average postoperative air con- 
duction acuity will be approximately 21 decibels. The curve also indi 
cates that an average preoperative bone conduction loss of 15 decibels 
will result in an average postoperative air conduction acuity of 30 dect- 
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bels and that an average preoperative bone conduction loss greater than 
15 decibels probably will result in an average air conduction loss in 
excess of 30 decibels. Predictability may even be extended beyond 
these critical limits. It will be noted that of the 47 patients considered 
40 possessed preoperative bone conduction acuity levels of 15 decibels 
or less at the 512, 1024 and 2048 frequencies. And of these 40 patients, 
39, or 97.5 per cent, had postoperative air conduction acuity of 30 
decibels or less. 

It must be emphasized that these curves are based on data from 
only 47 subjects and that the predictability of postoperative results based 
on the preoperative bone conduction acuity should be regarded as 
approximations only. However, the acquisition of additional data will 
permit the construction of a predictability curve of known statistical 
probability. 

Inasmuch as the postoperative results in these 47 patients were 
obtained with a given surgical technic, it may be expected that in the 
event it is considered desirable to vary the surgical management or 
procedure, the results would be reflected by comparison in the method 
illustrated for plotting preoperative bone conduction acuity against the 
postoperative air conduction thresholds. 

As a consequence of these studies, it is believed that the hearing 
thresholds of clinically otosclerotic patients may be evaluated according 
to three distinct audiometric patterns. For the purpose of having a 
more or less fixed protocol for selection, the following classification is 
useful : 

Class 1. Bone conduction acuity does not exceed an average loss 
of 15 decibels at 512, 1024 and 2048 cycles, and the intensity differential 
described as the difference between air conduction and bone conduction 
thresholds is at least 30 decibels—-preferably more. If the bone con- 
duction threshold remains within normal limits, the intensity differen- 
tial rarely exceeds 60 decibels in carefully tested ears. 

Class 2. Bone conduction acuity does not exceed an average loss of 
20 decibels, and the intensity differential is at least 30 decibels at 512, 
1024 and 2048 cycles. 

Class 3. Bone conduction acuity exceeds average loss of 20 decibels 
at 512, 1024 and 2048 cycles. 

The pure tone audiometric criteria for determining the suitability of 
the patient for fenestration surgery are set forth according to an analysis 
of preoperative and postoperative data obtained through personal experi- 
ence and from comparisons made with published reports dealing with 
this subject. Perhaps the limitations applied are too stringent in some 
instances, but there is a higher degree of reliable predictability for this 
classification than if it were to be relaxed in any respect. 
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In accordance with the standards set forth for class 1, it will be noted 
that any extension of the limitations prescribed might very seriously 
compromise a successful initial postoperative hearing improvement in 
as many as 97 per cent of patients. With few exceptions, those who did 
not meet the minimum requirements failed to fulfil the expectation of 
reaching an improved hearing level of 30 decibels for the conversational 
frequencies. Hence, we consider the average preoperative bone conduc- 
tion threshold of 15 decibels to be that critical point from which deviation 
is likely to culminate in disappointment for both surgeon and patient. 

Depending on individual considerations, those in class 2 may be 
given some encouragement as to the possible merits of fenestration 
surgery, but it is to be emphasized that favorable expectations of 
achieving improvement in hearing to the practical serviceable level of 30 
decibels are very remote. 

With very few exceptions, those who fall into class 3 had better not 
be selected for fenestration surgery. Despite a technical success, very 
little appreciable hearing improvement is subjectively experienced. These 
patients are apt to float for awhile on the carpet of wishful thinking 
lheir buoyancy carries them and temporarily sustains them at imaginary 
levels. They delude themselves, as they always have done since the 
onset of their hearing loss, until some resented but forceful and embar 
rassing incident or series of experiences awaken them to the sober facts 
Only then do they reconcile themselves to using the hearing aid again 


OF PATIENTS FOR REVISION 


SELECTION 
Since a certain number of patients fail to retain permanent hearing 
improvement after the fenestration operation, the problem of selection 
for revision occurs for careful consideration. It has been pointed out 
in a classic discussion of this subject that, accidents excluded, osteogen 
esis, fibrosis and labyrinthitis, in this sequence of importance, are the 
causes of postoperative failures.‘ Assuming that the technic of the 
fenestration procedure has been faultless, revision should not be under- 
taken (1) if no improvement in hearing occurs after operation; (2) if 
hearing has improved but not to practical levels in the speech frequen- 
cies, or (3) if the improvement of hearing recedes within four to twelve 
weeks. Should the last-mentioned event occur, the probable cause is 
fibrosis incited by inflammation or organization of blood having gravi- 
tated into the fenestra opening and perilymphatic spaces. 

Revisions when indicated should be performed only after the cavity 
has become clean and well epithelized, thus obviating to a great extent 
the incidence of labyrinthitis. One may observe that after the improve- 


14. Meltzer, P. E.: Revision of the Fenestration Operation, Arch. Otolaryng 
46: 528-533 (Oct.) 1947. 
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i ment of hearing due to the fenestration operation depreciation may 
a again develop without obvious cause as early as six to eight weeks post- 
. operatively. Usually the interval is much longer. Presumably such an 


event 1s brought about by osteogenetic stimulation. In many instances 


Suspicion is cast on a state of continuous aural discharge, which is con- 


ducive to a progressive inflammatory fibrosis and/or osteogenesis. 


Successful revisions are relatively few in number, estimates and sta- 


tistical appraisals accounting for about 15 to 25 per cent in prudently 


selected cases. In a small proportion of these improvement may be 


exhibited, but not to serviceable limits 


Considering the comparatively few successful results and the prob- 


able danger of irreversibly traumatizing the endolymphatic labyrinth in 


the process of recreating a fenestra, it would seem preferable to proceed 


according to the following sequence. For example, the hearing of the 


ear already operated on, the right, for instance, has disclosed audiometric 


evidence of fenestral closure. The auditory acuity of that ear has 


receded to preoperative levels which permit satisfactory adjustment to 
a hearing aid. Rather than consider revision of the right ear first, I 
would prefer to do the fenestration operation on the left ear, provided 
its hearing loss measures up to criteria which indicate favorable possi 


bilities for serviceable improvement in hearing. Then, should the 


fenestra subsequently close and the resultant hearing loss not preclude 


the use of a hearing aid, revision of the right ear may be attempted with 


no additional risk to the patient's ultimate hearing capacity. On the one 


hand, this sequence of procedure offers the patient two possible oppor- 


tunities, in addition to the original fenestration operation, to acquire 


hearing improvement; on the other, failure to revise the original fenes- 


tration operation without serious damage to the endolymphatic labyrinth 


would or should preclude further efforts to restore hearing in the oppo- 


site ear 


Furthermore, such a protocol of management offers the best and 


greatest possibilities of achieving effective improvement in hearing 


: With few exceptions, it is believed that sufficient cochlear response to a 
i hearing aid must be assured in one ear before surgical restoration of 
i hearing by revision is to be considered for the other. 

CONCLUSION 

o Some of the aspects of clinical history, otoscopy and hearing tests 


which merit particular association with the process of selection of 


patients for fenestration surgery have been explored. 


A method of selection based on pure tone audiometry has been con- 


trived which is practical and relatively accurate, at least under the 


conditions which prevail with our own testing resources. With few 


qualifications this principle could be adapted for use in evaluating audi- 
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ometric results obtained in similar circumstances elsewhere. Obviously, 
however, varied technics and facilities would probably not permit close 
correlation among audiometric data extracted from different sources, 
but standards could be set up for individual systems. 

A number of perplexities remain in connection with the clinical 
entity of otosclerosis and the problem concerning its histologic peculi- 
arities. Despite the effort expended in both directions, the exact nature 
of its origin and development remains elusive. In the meantime, a great 


service may be done for those unfortunately afflicted with this condition 
Perhaps it is fortunate for them that their loss of hearing should be of 
the type and limited magnitude for which there are effective palliative 


measures, alternatively the hearing aid or the fenestration operation 
or both. 

To assure that the excellent performance of these measures will be 
maintained to the highest advantage, wisdom and intelligent guidance 
must direct the processes of selection of patients for fenestration surgery. 

Mr. C. N. Hanley contributed to and assisted in the preparation of the 


statistical material 
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CARCINOMA OF THE EAR 


CHARLES TOWSON, MD. 
Assistant Professor of Otology, Jefferson Medical College of Philadeiphio; 
Assistant Otologist, Jefferson Medical College Hospital 
AND 


WILLIAM H. SHOFSTALL, M.D. 
PHILADELPHIA 


Pye INOMA of the ear is not too frequently recorded in the litera- 
ture. We believe, therefore, that a report should be made of 
7 cases seen in the Department of Otology at Jefferson Hospital on the 
service of Dr. H. J. Williams in 1947 and 1948, during which time 
1,883 new patients visited the clinic. In the same two years, 8 more 
cases were seen in other departments ot the hospital. We shall also 
mention for the record, taken from a list of biopsies, a total of 65 
carcinomas of the ear from all departments of the hospital from 1930 to 
1948 inclusive 

According to Driver and Cole,’ epithelioma of the auricle is fre- 
quently seen by the dermatologist and radiologist but seldom by the 
otolgist. These authors stated that “involvement of the auricle is com- 
mon.” In their series 5.5 per cent of all skin cancers during a period 
of twenty-five years involved the ear. However, they expressed the 
belief that primary lesions of the auditory canal are rare. The ninth 
annual report of the National Radium Commission,’ for 1937 and 1938, 
lists basal cell carcinoma ot the ear as representing 2.7 per cent of all 
skin cancers 

Newhart ® in 1917 stated that “primary carcinoma of the middle ear 
was long regarded as one of the curiosities of medicine.” As early as 
1886, Kretschmann* collected 16 cases. In 1889, Zeroni® reported 
5 cases of carcinoma of the ear, in 3 of which the external canal was 


From the Department of Otology, Jefferson Medical College Hospital 


Read before the section on Otolaryngology of the College of Physicians of 
Philadelphia, April 27, 1949 

1. Driver, J. R., and Cole, H. N Treatment of Epithelioma of the Skin of 
the Ear, Am. J. Roentgenol. 48:66, 1942 

2. Ninth Annual Report of the National Radium Commission, London, His 
Majesty's Stationery Office, 1937-1938 

3. Newhart, H Primary Carcinoma of the Middle Ear, Laryngoscope 
27:543, 1917. 

4. Kretschmann, F.: Ueber Carzinome des Schlafenbeines, Arch. f. Ohrenh. 
24:231, 1886-1887. 

8. Zeroni: Ueber das Carcinom des Gehérorgans, Arch. f. Ohrenh. 8:141, 
1899; cited by Furstenberg * 
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involved and in 2 the tympanum. His very exhaustive study of the 
literature yielded 121 cases reported in the years 1804 through 1899. 
Levesque,” reporting a case in 1910, said that in the preceding literature 
he could find less than 50 authentic reports of carcinoma of the middle 
ear. Newhart,* in 1917, stated that since Zeroni’s* monograph there 
were reports of only 34 cases of carcinoma of the middle ear. Broders,' 
in 1921, reported 63 cases; in approximately 84 per cent of these the 
auricle was involved, in 12 per cent the external auditory canal and in 
1.5 per cent the middle ear. Furstenberg * in 1924 reported a case of 
primary adenocarcinoma of the middle ear and mastoid, with a discus- 
sion of the literature to that time. In 1935, Schall ® reported on 15 neo- 
plasms of the middle ear which were seen during a period of twelve 
years. Rosenwasser '® in 1940 stated that the failure to report isolated 
cases may account for the scarcity of reports in the literature. 

In 1941, Peele and Hauser" gave a very complete résumé of the 
subject of primary carcinoma of the external canal and middle ear. 
Warren and Gates" in 1941 described a carcinoma of ceruminous 
glands. Furstenberg,’ Lukens,’* Grabscheid,’* Schall,® Fraser and 
Thorell ** have all reported cases of adenocarcinoma of the ear. In 
1942, Figi and Hempstead '’ gave a very complete summary of the 
subject of malignant tumors of the middle ear and mastoid process, 

6. Levesque: Des tumeurs malignes primitives de l'oreille moyenne, Gaz. méd 
de Nantes 28:89, 1910; cited by Newhart.* 

7. Broders, A. C.: Epithelioma of the Ear: Study of Sixty-Three Cases 
S. Clin. North America 1:1401, 1921. 

8. Furstenberg, A. C.: Primary Adenocarcinoma of the Middle Ear and 
Mastoid, Ann. Otol., Rhin. & Laryng. 33:677, 1924. 

9. Schall, L. A.: Neoplasms Involving the Middle Ear, Arch. Otolaryng 
22:548 (Nov.) 1935. 

10. Rosenwasser, H.: Neoplasms Involving the Middle Far, Arch. Otolaryng 
32:38 (July) 1940 

11. Peele, J. C.. and Hauser, G. H.: Primary Carcinoma of the External 
Auditory Canal and Middle Ear: Review of Literature, Arch. Otolaryng. 34:254 
(Aug.) 1941. 

12. Warren, S., and Gates, O.: Carcinoma of Ceruminous Glands, Am. | 
Path. 17:821, 1941. 

13. Lukens, R. M.: Adenocarcinoma of the External Auditory Canal, Ann 
Otol., Rhin. & Laryng. 45:567, 1936. 

14. Grabscheid, E.: Adenocarcinoma Involving the Middie Ear, Arch. Otolaryng 
37:430 (March) 1943 

15. Fraser, J. S.: Malignant Disease of the External Acoustic Meatus and 
Middle Ear, Proc. Roy. Soc. Med. (Sect. Otol.) 23:71, 1930. 

16. Thorell, I.: Treatment of Malignant Tumors of the Middle Ear at Radium 
hemmet, Stockholm, Acta radiol. 16:242, 1935; abstracted, Brown, E. V. L.; 
Rothman, L., and Shambaugh, H. E.: Year Book of the Eye, Ear, Nose & Throat, 
Chicago, The Year Book Publishers, Inc., 1936, p. 358 

17. Figi, F. A., and Hempstead, B. E.: Malignant Tumors of the Middle Ear 
and Mastoid Process, Tr. Am. Acad. Ophth. (1942) 47:210, 1943. 
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reporting 48 tumors from 1922 to 1941 and mentioning 500 others 
involving the pinna or external auditory canal. In 1946, Morrison ** 
reported 13 cases of malignant tumors of the ear, including the external 
ear. Grossman, Donnelly and Snitman ** in 1947 reported 6 cases of 
squamous cell carcinomas of the middle ear and mastoid. E. R. 
Garnett Passe ®® in 1948 reported a case of primary carcinoma of the 
eustachian tube and reviewed 2 other cases in the literature. Spencer 
in 1935 wrote an outstanding article on this subject. Reports have been 
made by Robinson,?“ Buckman ** and others. 

Various authors have expressed their opinion as to the frequency of 
the occurrence of malignant tumors of the middle ear and mastoid 
process, their estimates ranging from 1 in 5,000 to 1 in 20,000 cases 


ETIOLOGY 


\ number of investigators have concluded that the following condi- 
tions may be precursors to carcinoma of the external ear: chronic 
eczema and other chronic dermatoses, trauma, frostbite, keratosis, 
sebaceous cyst, papilloma, chronic mastoiditis with polypi and chronic 
otorrhea, cutaneous horns, psoriasis, lupus vulgaris, xeroderma pigmen 
tosa, burns and razor cuts. Figi and Hempstead *’ reported on 
2 patients with carcinoma following repeated attacks of erysipelas with 
ulceration. Exposure to sunlight and ultraviolet rays, especially in 
persons of the white race, has been noted as a factor. Older age groups 
are more predisposed to the development of epithelioma, and white males 
more than white females. Newhart * and others have stated the belief 
that heredity plays the same role as it does in carcinomas of other parts 
of the body 

Carcinoma of the ear is very rare in Negroes. Quinland and Cuff ** 
reported 300 cases of carcinoma in Negroes, but in not 1 case was the 
ear involved. 

It is believed by some authorities that neoplasm is apt to develop 
on a background of degenerative changes. 


18. Morrison, L. E Cancer of the Middle Ear: Report of Four Cases, 
1. Indiana M. A. 39:167, 1946 

19. Grossman, A. A.; Donnelly, W. A., and Snitman, M. F.: Carcinoma of 
the Middle Ear and Mastoid Process, Ann. Otol., Rhin. & Laryng 56:709, 1947 

*”. Passe. E. R. G.: Primary Carcinoma of the Eustachian Tube, J. Laryng 
& Otol, 62:314, 1948 

21. Spencer, F. R.: Malignant Disease of the Far, Arch. Otolaryng. 28:916 
(Dec.) 1938 

22. Robinson, G. A.: Malignant Tumors of the Ear, Laryngoscope 41: 467, 
1931 

23, Buckman, L. T.: Carcinoma of the Middle Ear and Mastoid, Ann. Otol., 
Rhin, & Laryng. 52:194, 1943 

24. Quinland, W. S., and Cuff, J. R.: Primary Carcinoma in the Negro: 
Anatomic Distribution of Three Hundred Cases, Arch. Path. 36:393 (July) 1940. 
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According to Peele and Hauser,"' the etiology of carcinoma of the 
middle ear and mastoid has not been definitely settled by scientific facts. 
But Newhart,’ Barnes ** and others have expressed the belief that 
epithelial changes take place in the middle ear because of trauma and 
chemical irritation from a chronic discharge and also because of invasion 
of epithelium from the auditory canal into the middle ear. Therefore 
chronic otorrhea and aural polypi should always keep one alert to the 
possibilities of carcinoma. 


SYMPTOMATOLOGY 


Symptoms and signs of carcinoma of the external ear consist, for the 
most part, of a tumor or ulcerated area with bleeding that may enlarge 
slowly or rapidly, eventually invading surrounding tissues. Severe pain 
follows later, although many believe that pain may be an early feature 
and far out of proportion to the amount of pathologic change evident in 


the ear. 
Symptoms of carcinoma of the middle ear and mastoid may gener- 
ally be enumerated as the following, according to most writers: 


1. “A complaint of persistent, deep-seated intractable pain about the ear, severe 
otalgia unexplained by any visible pathologic changes in the tympanum, the posterior 
group of paranasal sinuses, the nasopharynx, the teeth or the larynx,” according 
to Stokes.2¢ In later stages there may be excruciating pain on chewing. The pain 


radiates along the course of the trigeminal nerve 


2. The presence of a bloody discharge, having a tendency to be obstinate and 


regular 


3. Ulceration of the canal of unexplained origin 


4. Aural growths or polypi or tough resistant granulations which recur rapidly 
when removed and tend to bleed on manipulation a 


5. “The occurrence of a supposedly commonplace lesion of the external or 
middle ear, not only becoming refractory to treatment but showing in its inexorable 


advance a baffling dissimilarity to the usual clinical course,” according to Stokes.** 


6. Palsy of the various cranial nerves, most commonly of the facial and at 


times recurrent in type or the jugular foramen syndrome—that is palsy of the 


ninth, tenth, eleven and twelfth nerves and then the abducens and oculomotor 


7. Deafness, vertigo, mastoid tenderness and tinnitus, occurring less frequently 


than the previously mentioned symptoms 


DIAGNOSIS 


In making a diagnosis of carcinoma of the ear, one must bear in 
mind the history, the symptoms and signs and the clinical findings 


Biopsy is essential, and it should be repeated if the findings are not posi 


tive for carcinoma. Roentgenograms should be made of the temporal 


25. Barnes, FE. B.: Carcinoma of the Ear, Proc. Roy. Soc. Med. (Sect. Otol.) 
23:1231, 1930 

26. Stokes, H. B.: Primary Tumors of the Temporal Bone: Report of a Case, 
Arch. Otolaryng. $2:1023 (Dec.) 1940 
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Fig. 1.-Squamous cell carcinoma of intermediate grade, showing large areas 
of squamous cells with moderate amounts of eosinophilic cytoplasm and typical 
pearl formations. There are a number of mitotic figures. Between the groups of 
squamous cells can be seen areas of inflammatory reaction. x 100. 


Fie. 2.—Basal cell carcinoma. The upper left portion shows an area densely 
infiltrated with nests of basal cell carcinoma, forming abundant islands completely 


replacing the former tissue, Below there are smooth muscle strands with areolar 
tissue and a few inflammatory cells between the tumor and adjacent tissue. X 50. 
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hone and other bones of the skull and also of other areas of the body 
to determine the presence of possible metastasis in late cases. Serologic 
examinations and cultures are indicated. Surgical exploration of the 
mastoid process and middle ear should be done in all cases of suspected 
inalignancy. 

The histologic types of tumors of the external canal and middle ear 
are listed in the accompanving table 


Histologic Types of Tumors of the External Auditory Canal and Middle Ear 


Squamous cell carcinoma 5. Endothelioma 11. Neurofibroma 

Basal cell carcinoma 6. Hemangioendothelioma 12. Adenocarcinoma 
Basosquamous cell carci- Lymphoendothelioma 13. Carcinoma of ceruminous 
noma Sarcoma glands 

Epithelioma adenoldes Fibrosarcoma 14. Dermoid 

ecysticum } Myxosarcoema 15. Parotid cell nest 


Fig. 3.~-Basosquamous cell carcinoma. In the lower left portion there is normal 
epithelium of squamous cells with keratinization. From this area can be seen finger- 
like projections of cells and dark-staining nuclei, the beginning of early squamous 
cell carcinoma. In the dermis are large irregular nests of dark-staining cells which 
resemble the basal cell layer of the epidermis. In the islands of cells is keratinized 
material. Hyperchromatic nuclei with epithelial pearls are present. There can also 
be seen an inflammatory reaction with plasma cells and lymphocytes which accom- 
pany carcinoma, < 100. 


TREATMENT 
Surgical —Surgery has been an effective method of treatment 
throughout the vears if the lesion is seen early, and will continue to be 


so, but it must be radical enough to remove all the tumor, which at times 
is mutilating and disfiguring to the individual 
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In 1947, Mohs*’ reported treatment of 107 patients with carci- 
noma of the ear in a nine and one-fourth year period by a chemosurgica! 
method, The results depended on the size of the lesion. He reported 
91.4 per cent cures in a group of patients who had not been given previ- 
ous treatment. The chemosurgical technic, by which cancer of the ear 
may be excised under systematic microscopic control, has proved effec- 
tive but entails the use of a well trained staff. 

Schall *® stated that conservative surgical procedures have no place 
in the treatment of aural neoplasms. 

Stokes," in 1940, got the impression from the literature “that the 
management of malignant growths of the temporal bone is distressingly 
inadequate; that the prognosis is very grave, since early diagnosis is 
exceptional, and that the mortality remains almost unchanged over the 
years in spite of all modern facilities for diagnosis and treatment.” 

Morrison ** in 1946 stated that “the risk of intracranial complications 
is greatly increased by the conservative approach” to treatment. 

Figi and Hempstead ** (1943) concluded that if carcinoma of the 
middle ear and mastoid is recognized reasonably early and is dealt with 
adequately the prognosis is as satisfactory as that generally offered by 
malignant tumors of the nasal sinuses. 

Irradiation.——Driver and Cole,’ in a follow-up study of 107 of 130 
treated patients with skin cancer of the ear, found 87.9 per cent cures 
from one to five years. 

Pfahler and Vastine ** expressed the opinion that a greater percent- 
age of failures occur in the treatment of patients with cancers in the 
region of the ear than in any other relatively superficial portion of 
the body. 

Martin and Martin * stated “no single measure has been universally 
successful in our hands and various combinations of electrosurgery, 
roentgen therapy and radium therapy have been used.” They said: 
“Poor results following surgery alone are due to extension of the malig- 
nant process into the tissues adjacent to the ear. . . .” They stated the 
belief that a plan of irradiation should be instituted to follow surgery 
and that “extension of the malignant process into the underlying bone 
makes the prognosis very poor and no cases of this type have been 
completely cured in our clinic.” 

Treatment of the Middle Ear and Mastoid—Schall® stated that any 
surgical procedure less radical than the removal of the entire cutaneous 


27. Mohs, F. E.: Chemosurgical Treatment of Cancer of the Ear: A Micro- 
scopically Controlled Method of Excision. Surgery 21:605, 1947. 

28. Pfahler, G. E., and Vastine, J. H.: The Treatment of Cancer in the Region 
of the Ear, Am. J. Roentgenol. 37:350, 1937 

29. Martin, C. L., and Martin, J. A.: Treatment of Advanced Cancer Involving 
60:750, 1948 
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canal is inadequate. “Radical mastoidectomy should be per- 
formed for inspection of the middle ear and the cavity of the mastoid 
and to secure sufficient space for the proper application of radium.” 

In involvement of the mastoid, it is evident from our poor results 
that as much as possible of the temporal bone should be removed. 


SUMMARY OF CASE MATERIAL 


Of our 7 patients, 6 had squamous cell carcinoma and 1 a baso- 
squamous cell carcinoma. Ages were 32, 39, 46, 53 and 72 years 
(3 patients). All were of the white race. One was a pottery worker; 
2 were housewives; 1 was a farmer; 1, a sheet metal worker; 1, a 
plumber, and 1, a brick pointer and plasterer. Five were males, and 2 
were females. Five had chronic suppurative otitis media, and 2 gave 
a history of trauma. One patient had had an epithelioma removed 
from the eyelid, and 1 reported cancer in the family. 

Original sites of the disease, as far as we could estimate, were as 
follows: the auricle, 1 case; the auditory canal, 2 cases; the auricle 
and canal, 1 case, and the middle ear or mastoid, 3 cases. 

Symptoms.—By the time we saw them, 5 patients already showed 
invasion by the disease process of other structures of the ear or tem- 
poral bone. Six had pain; 5, discharge; 2, ulceration; 5, deafness; 
2, bleeding ; 3, facial paralysis; 1, recurring facial paralysis; 1, vertigo, 
and 3, mastoid tenderness. None had tinnitus; 2 had swelling in the 
canal or about the ear; 2 had hoarseness and/or dysphagia, and | had 
loss of weight. 

Clinical Findings.—F our patients had paralysis of the cranial nerves ; 
2, involvement of tissues about the ear; 6, involvement of the external 
auditory canal; 5, discharge; 5, tumor in the canal; 4, ulceration ; 4, fix- 
ation of the lesion over the mastoid process or to the canal wall; 3, facial 
paralysis; 1, perforation of the auricle; 3, mastoid tenderness, and 3, 
palpable nodes. 

Roentgen Findings.—The roentgenogram of 1 patient showed no 
evidence of pathologic change, and that of 1, evidence of previous radi- 
cal mastoid operation only. Secondary cancerous invasion of facial and 
skull bones was shown on the roentgenogram of another and sclerosis 
of the mastoid was shown on the roentgenograms of 2. Roentgeno- 
grams were not made for 2 patients, 1 of whom had had a previous 
operation. 

Previous Treatment——Three patients had had radical mastoidec- 
tomy; 1, a radical mastoidectomy with removal of a tumor of the canal 
and roentgen therapy; one, conservative local and medical treatment ; 
one, several surgical excisions plus therapy, and 1, no treatment. 
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Our Treatment.—Wide excision of the auricle and the auditory 
canal was done on | patient, and section of cranial and cervical nerves 
for pain on 1; radical mastoidectomy and removal of the canal and 


auricle was performed on another; 1 was treated by radical mastoidec- 
tomy and removal of the canal plus roentgen therapy, and a secondary 
mastoidectomy and section of cranial nerves and ligation of the carotid 
artery was performed on 1. Two patients were given no treatment 


because the disease was too far advanced 


Fig. 4 (case 1).—Areas of swelling, with ulceration and draining fistulas 
(indicated by the arrows). 


REPORT OF CASES 


Case 1.—Squamous cell carcinoma. 

J. B., a 32 year old white man entered Jefferson Hospital on Sept. 26, 1948 
because of hoarseness and dysphagia, emaciation, pain and swelling over the right 
ear, face and temporal region, two draining fistulas and foul otorrhea, following 
a radical mastoidectomy in May 1948 for a chronic suppurative otitis media existing 
since childhood. 

Examination revealed paralysis of the right vocal cord and paralysis of the 
ninth, tenth, eleventh and twelfth cranial nerves. Roentgenograms showed destruc- 
tive lesions of the mastoid process, petrous pyramid, squamosa, occipital bone, 


zygoma and maxillary bone 
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Fig. 5 (case 1).—A, large area of destruction of the right side involving the 
mastoid area, the petrous pyramid, the squamous portion of the occipital bone and 
part of the zygoma; B, view from a slightly different angle, showing involvement 
of the mastoid area and zygoma. 


Fig. 6 (case 1).—A, lateral view of the skull, showing the amount of destruction 
of bony structures. B, a different view, showing the destruction of the cortex of 
the mastoid area. 
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The origin of this lesion was probably in the middle ear and mastoid process 
The disease was too far advanced for medical aid, and the patient died on 
November 17. 

Case 2.—Squamous cell carcinoma, 

C. H., a white man aged 39 years, was admitted to Jefferson Hospital on 
Sept. 24, 1947 because of pain in the right ear, present since before a radical mastoi- 
dectomy in September 1946, and continuous otorrhea, present since childhood. A 
revision of the mastoidectomy on April 30, 1947 and laboratory examination had 
revealed carcinoma, and 2,600 r of roentgen radiation was given. 

Cervical adenopathy developed, and because of intractable pain Dr. Jaeger 
severed the fifth and ninth cranial nerves and the nervus intermedius on September 


Fig. 7 (case 4).—A, paralysis and muscular atrophy of the right side of the 
face of a patient with carcinoma of the ear; B, large cancerous mass filling the 
auditory meatus and spreading to the concha. 


29 and ligated the external carotid artery on October 13. The patient died about 
May 1948. 

Cast 3.—Basosquamous cell carcinoma 

T. P., aged 72 years, a white man, was admitted to Jefferson Hospital April 10, 
1948 because of constant intolerable pain in and about the left ear, which had 
followed roentgen irradiation five weeks before, and foul otorrhea. 

In 1921 he sustained ammonia burns of the left auricle. In May 1936 roentgen 
irradiation was given because the wound had failed to heal. In November 1936 
the lobe, tragus and three quarters of the auditory canal were removed because of 


squamous cell carcinoma, and plastic repair was done. In October 1945 a recurrent 


lesion was excised. In January 1946 the rest of the auricle was excised because of 
recurrence of the carcinoma. The patient was well for over two years. There was 


weakness of the left side of the face and deviation of the tongue to the left. 
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On April 14, 1943 the fifth, eighth and ninth nerves and the nervus intermedius 
were sectioned, as were also the roots of the second, third and fourth cervical 
nerves because of pain. The patient died soon after his return from the operating 
room. 

Case 4.—Squamous cell carcinoma 

M. M., a 72 year old white woman, was admitted to Jefferson Hospital on Sept 
20, 1948 with pain and hemorrhage from the right ear and a purplish red, tender 
cobblestone mass 2.5 cm. in diameter filling the canal and concha. Also present 


Fig. 8 (case 5).—Results of use of plastic flaps to cover the area exposed by 
removal of the auricle and adjacent tissue. 


was a complete right peripheral facial paralysis with muscle atrophy, and dysphagia 
of three and one-half years’ duration. The mass, which had grown rapidiy during 
the preceding two months, had started as a very small nodule in 1945. Radical 
mastoidectomy had been done twenty-one years before this admission for long- 
standing otorrhea. There were three attacks of facial paralysis, two of which had 
cleared up. Because of the advanced disease and a poor risk treatment was not 
instituted, 

Case §.—Squamous cell carcinoma, 

L. G., aged 53, a white man, was admitted to Jefferson Hospital on Oct. 1, 1947 
with a large ulcerating lesion of the lower fourth of the auricle, extending through 


by 
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to the posterior surface and involving the auditory canal. The origin was a 
traumatized “blackhead” one and one-half years previously. 

Very wide surgical excision of the auri le was done, together with excision of 
the auditory canal. Skin grafting was done later. The last follow-up examination, 


on May 18, 1949, showed no recurrence, and the patient was in good health. 


CASE ¢ Squamous ircimoma 

B. L., aged 72 years, a white woman, was admitted t Jefferson Hospital Feb. 
2%, 1948 with an inoperable metastatic egg-sized mass below the right ear, of tour 
months’ duration. There was a clean, entirely healed radical mastoidectomy cavity 


1947 a radical mastoidectomy had been per- 


and facial paralysis. On March 
formed, with removal of the entire auditory canal, because of a cancerous growth 
in the canal. Partial facial paralysis existed before operation, and paralysis was 
complete after operation. The whole facial ridge was eroded and replaced with 
granulations. An incomplete course of roentgen therapy followed this operation. 
For sixteen months before operation there was otorrhea and headache and mastoid 
tenderness. There was a history of otitis media and mastoiditis without operation 
thirty years previously. 

An incompleted course of roentgen therapy was given to the mass in the neck. 
The patient died at home on June 6 after a cerebral hemorrhage. 

Case 7.—Squamous cell carcinoma 

W. G., a white man aged 46, was admitted to Jefferson Hospital Dec. 3, 1948 
with pain in the left ear, foul otorrhea, bleeding, crusting, mastoid tenderness and 
vertigo, present for three months, and a cancerous tumor in the auditory canal. 
Chronic otorrhea had existed for forty years. In 1926 an aural polyp had been 
removed. On Dec, 6, 1948 the auditory canal was completely excised and a radical 
mastoidectomy was done, revealing erosion of the proximal end of the facial ridge 
Facial paralysis gradually developed. Because of severe pain, a wide excision of the 
auricle was done on Feb. 14, 1949, and the mastoidectomy was revised, revealing 
total disintegration of the distal half of the facial ridge, the entire tip, the bony floor 
of the canal and the floor of the middle ear. The anterior wall of the bony canal 
was removed as a sequestrum. All these parts, plus tissue from the eustachian 


tube, showed squamous cell carcinoma. Roentgen radiation (2,800 r) was given to 
relieve pain. From April 25 to May 19 he received 3,000 r of roentgen rays for 
extension to cervical nodes. This receded 

On July 29 a prefrontal lobotomy was done tor pain. On September 1, he was 


still having pain, and word of his death was received later. 


HOSPITAL 


SUMMARY OF CASES FROM ALL DEPARTMENTS OF JEFFERSON 

Following is a brief summary of 65 cases of carcinoma of the ear 
from all departments of Jefferson Hospital from 1930 through 1948. 
[he pathologic diagnosis (from biopsy specimens) was squamous cell 
carcinoma, not graded, 27 cases; squamous cell, low grade, 10 cases; 
squamous cell, intermediate grade, 7 cases; basal cell, 16 cases, and 


basosquamous cell, 4 cases. The tvpe of neoplasm was undetermined 


in 1 case. Of the 65 cases there were histories available in only 43, 


from which the following information is given. In 2 cases, the patient’s 
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age was from 30 to 40 years; in 3 cases, from 40 to 50; in 11 cases, 
from 50 to 60; in 9 cases, from 60 to 70; in 13 cases from 70 to 80, 


and in 5 cases, from 80 to 86. The patients comprised 33 men and 


10 women, of whom 42 were white and 1 was Negro. 


Che symptoms and signs in these 43 cases were distributed in the 


following manner: otorrhea, 13; hemorrhage, 11; pain, 11; ulcera 


tion, 19; deafness, 5; vertigo, 1, and mastoid tenderness, 1. They were 


present in 3 patients from one to six months; in 4, from six months to 


one year; in 10, from one to two years; in 6, from two to three years; 


in 3, three vears; in 4, four years; in 2, five years; in 1, six years; 


in 4, ten years; in 5, from ten to twenty-five years, and in 1, for an 


unknown length of time 


Involvement of the seventh cranial nerve was noted in 3 cases; of 
the seventh, eighth, ninth, tenth, eleventh and twelfth cranial nerves, 
in 2; of the first, second and third cervical nerves and the fifth and 


ninth cranial nerves, in 1, and of the ninth, tenth, eleventh and twelfth 


cranial nerves, in 1. 


The lesions were located in the auricle in 27 cases; in the auricle 
and canal in 2; in the auricle and temporal bone in 2; in the canal in 6; 


in the mastoid process in 2, and in the canal and mastoid process in 4. 


There are no follow-up records for most of the 65 cases reported. 


Thirteen patients are known to have died, but we have no record of the 
causes of death. One died within one month; 1, within two months; 


1, within a few months; 1, within six months; 2, within one year; 


1, within one and one-half years; 1, within two vears; 1, within three 


vears; 2, within four years; 1, within five years, and 1 within seven 


years. Nine patients died of known causes. Two died of cerebral 


thrombosis and cerebral hemorrhage after seven and four months, 


respectively ; 1, of postoperative anesthesia; 1, of pulmonary metastasis 


within one year; 1, of pulmonary edema within three months; 1, of 


general debility within four months; 1, of coronary occlusion within 


four and one-half years; 1, of heart disease within eight and one-half 


years, and 1, in a railroad accident within four years 


AND CONCLUSIONS 


SUMMARY 


The literature on carcinoma of the ear is partially reviewed for views 


and opinions on occurrence, etiology, symptoms and treatment of the 


disease. 


observed in the ear clinic of 


Seven cases of carcinoma of the ear 


lefferson Hospital during the two years 1947 and 1948 are reported, 


and reports of 65 biopsies of carcinoma of the ear from all departments 


of the hospital since 1930 are summarized 
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We are impressed by the fact that there is too frequently delay in 
diagnosis on the part of the physician and too often the patient delays 


before consulting a physician 

Treatment has been too conservative, both on our part and on that 
of others, 

All physicians should be more alert to discover very early signs and 
symptoms of carcinoma of the ear. They should especially observe 
closely ears with chronic discharges. 


The pathology and x-ray departments and the tumor clinic of Jefferson Hos- 
pital cooperated in making available material and data for this study. 
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SITE OF LESION IN PARALYSIS OF TWELFTH AND OR 
SEVENTH CRANIAL NERVE 


KURT TSCHIASSNY, M.D 
CINCINNATI 


NTERESTING observations in a case of bilateral complete paralysis 
of the tongue (panglossoplegia) were the occasion for these studies. 
New information resulting therefrom is presented concerning particular 
aspects of the neural and muscular mechanisms responsible for certain : 
movements of the tongue and of the lips. On the basis of these findings i 
in correlation with known anatomic factors differential topognosis of 
the lesion in instances of hypoglossal and/or facial nerve paralysis 1s 3 

i 


discussed 


REPORT OF A CASE 


\ 57 year old white housewife was referred to the Cincinnati General Hospi- 
tal by her family physician on Feb. 2, 1947 because of inability to chew, to swallow 
and, particularly, to talk in an understandable manner. It was the opinion of 
her physician that all her troubles were caused by a complete bilateral paralysis 
of the tongue. The illness had started in November 1945, with difficulty in pro- 
nouncing all the linguals and certain of the labials, particularly “p” and “b”. In 
june 1946, the difficulties in chewing and swallowing started. They appeared to 
be caused directly by inability to perform proper tongue movements. After 
November 1946, the muscles of the lips became weak; the corners drooped, and 
saliva drooled down from the mouth. The patient occasionally noticed a muscular E 
tic around the mouth. Slight disturbance in tasting food was felt. She lost almost 
*%) pounds (13.6 Kg.) in weight. Otherwise no signs or symptoms were noticed. 


On physical examination a pronounced dysarthria was observed which was 
in conformity with the speech trouble as described. The tongue was atrophic and 
wrinkled; it lay flat on the floor of the mouth, and there was fasciculation all i 
over the tongue. The patient was unable to produce even a slight motion of the ‘ 
tongue in lateral or vertical planes. When she was asked to protrude the tongue, i 

¥ 


it moved forward in the midline only as far as the inner margin of the lower teeth 


The total movement of the tongue was roughly 0.5 cm. (fig. 1). The corners of 


the mouth drooped bilaterally, probably more noticeably at the right. The mus- 


culature of the lips appeared to be atrophic, and there was a marked tremor around 


the lips involving apparently the orbicularis oris muscle. Muscles of mastication 


and the palate, pharynx and larynx appeared normal Taste and common sensa- 


tion were normal. There was fasciculation of both upper and the right lower 


jorearms and atrophy of the thenar and hypothenar eminences. Gag reflexes and 


This paper was read before the Cincinnati Otolaryngological Society on May 
2, 1949 
From the Departments of Neurology and Otolaryngology, Cincinnati General 


Hospital and the University of Cincinnati College of Medicine. 
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deep reflexes were hyperactive. Cochlear and vestibular function was normal. 
Laboratory data were not contributory. The diagnosis offered by the neurologic 
service was progressive bulbar paralysis, probably related to amyotrophic lateral 
sclerosis. The condition of the facial musculature was regarded as indicative of a 
slight weakness of the facial nerve of the upper motor neuron type. The patient 


was discharged to the care of her private physician on the fifth hospital day. 


Two features of this case appeared to present unanswered problems : 
(1) the character of the facial palsy, which appeared to be restricted to 
paralysis of the orbicularis oris muscle, and (2) the presence of some 
voluntary movement of the tongue in spite of complete paralysis of the 


twelfth nerve bilaterally. 


Fig. 1—The attempt to protrude the tongue as far as possible succeeds in 
bringing it only as far as the teeth. This movement represents the range of 
action of the geniohyoid muscles 


THE FIRST PROBLEM 
The interpretation of the paralysis of the orbicularis oris muscle as a 
manifestation of a facial nerve lesion of the central type seemed question 
able, since atrophy and fasciculation are not assumed to be associated 
with an upper motor neuron lesion. In addition, such a selective lesion 
of a single muscle seemed hard to conceive of in terms of involvement of 


the pyramidal tract An answer to the problem may be found in the 


“Compendium of Regional Diagnosis in Lesions of the Brain and Spinal 


Cord” by Bing. These authors stated: “A lesion of the hypoglossal 

1. Bing, I Compendium of Regional Diagnosis in Lesions of the Brain 
and Spinal Cord: A Concise Introduction to the Principles of Localization of 


Diseases and Injuries of the Nervous System, ed. 11, translated and edite 
W. Haymaker, St. Louis, C. V. Mosby Company, 1940, p. 152 


TSCHIASSNY—P {RALYSIS CRANIAL NERVE 7Al 
homolateral orbi- 


nucleus produces not only a lingual paralysis but also a 
other 


Infranuclear hypoglossal lesions on the 
We have to assume, 
with the facial 


cularis oris paralysis 
hand do not affect the orbicularis oris muscle 
therefore, that the hypoglossal nucleus participates 
nucleus in supplying the orbicularis orts lhe pathway of fibres pass- 
ing from the hypoglossal nucleus to the facial nerve 1s not yet anatom 
ically proven” (fig. 2). 

This statement affords a somewhat modified corroboration of the 

that by “clinical and experimental evi 


comment in Piersol’s Anatomy 
wy the posterior longitudinal 


dence a connection is probably established | 


bundle between the nucleus of the hypoglossal nerve and that of the 


@r UPPER FACIAL MUSCLES 
TO LOWER FACIAL MUSCLES 


mm re ORSrCULARIS OBIS MUSCLE 


vo 


DESCENDENS HYPOGLOSS!-9)| 


+ 
TO ANSA 


Fig. 2-——Note the bilateral—crossed and uncro sed—origin of pyramidal tract 
fibers responsible for innervation of upper facial muscles and the unilateral 
f muscles. Fibers respon 


crossed only—origin for innervation of the lower 
iscle originate in the hypoglossal 


nucleus and innervate the geniohyoid mus le They also ar 
The twelfth nerve joined by tibers whic 


sible for the nerve supply of the orbicularis orts m 

responsible tor 
descendens hypoglossi. h orremate in 
first cervical nucleus. This nerve forms - ansa hypoglossi by anastomosis with 
the descendens cervicalis, which originates in the second and third cervical segment 


(Enlarged and modified from Bing.') 


facial nerves whereby the closely asso iated movements of the lips and 


tongue are assured.” 

In the present case the bilateral facial paralysis restricted to the 
orbicularis oris muscle, evidently of lower motor neuron type, appears 
satisfactorily explained on the basis ot the anatomic conditions men 
2. Piersol, G. A.: Human Anatomy Philadelphia, J. P. Lippincott Company. 
1117 
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tioned by these authors. It should be emphasized that orbicularis oris 
paralysis must be differentiated from the “lower face weakness,” which 
it may sometimes resemble. While it is our custom to regard the latter 
as a manifestation of an upper motor neuron lesion of the seventh cranial 
nerve, the former, particularly when present selectively and associated 
with glossoplegia, should be regarded as indicative of a lower motor 
neuron lesion of the twelfth nerve. 

Testing the Orbicularis Oris Muscle.—The action of this muscle is 
manifested particularly by the ability to pucker and pronounce explosive 
labials, such as “b” and “p.” In bilateral paralysis of the orbicularis 
oris, drooling of saliva and pronunciation of the fricative labials “f” 
and “vy” instead of “p” and “b” is significant. The latter phenomenon 
can be demonstrated by a simple experiment. ©n placing the finger in 
either corner of the mouth an attempt to pronounce the words “bobby” 
and “pepper” results in pronouncing “vovvy” and “feffer.” In this 
maneuver, by which conditions analogous to orbicularis oris paralysis 
are effected, the explosive labials are replaced by the fricatives 

Application for Regional Diagnosis——A. In Hypoglossal Paralysis : 
Che orbicularis oris muscle occupies an exceptional position among the 
muscles supplied by the facial nerve. The nerve fibers responsible for 
stimulation of this muscle are the only ones in the course of the motor 
seventh nerve which do not (or mainly not) originate in the nucleus 
of the seventh but in the nucleus of the twelfth nerve. On the basis of 
this anatomic peculiarity some consideration concerning topognosis of 
the nerve lesions are presented. In hypoglossal paralysis Bing * men- 
tioned the condition of the orbicularis oris muscle as a factor useful for 
differentiation between a nuclear and an infranuclear lesion of the twelfth 
nerve, this muscle being paralyzed in the former but not being involved 
in the latter. 

B. In Facial Paralysis: In my opinion, the condition of this muscle 
may, on the same basis, offer a factor tor differential topognosis in 
instances of facial nerve paralysis. Since the majority of nerve fibers 
responsible for the orbicularis oris branch of the seventh nerve do not 
originate in the nucleus of the seventh but join this nerve only below 
its nucleus, it can be assumed that the action of this muscle is not inter- 
fered with in upper motor neuron and/or in nuclear lesions of the 
seventh nerve but is necessarily involved -in infranuclear lesions. 

Characteristics Significant for the Upper Motor Neuron Type of 
Facial Paralyses.—-The syndrome of the upper motor neuron lesion of 
the seventh nerve includes the following characteristics: 1. Unimpaired 


action of the upper facial muscles including the orbicularis palpebrarum 


3. Bing, R.: Textbook of Nervous Diseases, edited and enlarged by W. 
Haymaker, St. Louis, C. V. Mosby Company, 1939, pp. 97-98 
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muscles due to their bilateral cortical representation (fig. 2), the former 
being manifested by symmetric winking and the latter by the absence of 
Bell’s phenomenon. 2. Unimpaired action of the muscles of expression 
when stimulated by emotion, since the impulses to the muscles do not 
then pass over the pyramidal tracts. Figure 3 offers an instructive 
illustration of this phenomenon ; the patient had a vascular lesion in the 
third frontal convolution at the left. 3. Unimpaired blinking and sta 
pedius reflexes. The latter is manifested by absence of phonophobia 
(hyperacousis) on loud acoustic stimuli. 4. Unimpaired taste sensa- 
tion on the anterior two thirds of the tongue. 5. Unimpaired lacrimation 


Fig. 3.—A, taken when the patient was told: “Close your eyes and show me 
your teeth.” Note the approximately equal distribution of the wrinkles over the 
forehead, the absence of Bell’s phenomenon and definite paralysis of muscles of 
lower part of face. B, taken after saying: “Let’s have another picture for your 
sweetheart.” Note the absence of paralysis of muscles of expression on emotion, 
since this time the stimulus passed over extrapyramidal tracts. 


and salivation. 6. Unimpaired action ot the orbicularis oris muscle. 
This can be considered as an additional sign. 

Condition of the Orbicularis Oris Muscle in Topognosis of Infranu 
clear Facial Paralysis —In a lower motor neuron lesion of the facial 
nerve, examination of the orbicularis oris muscle may be particularly 


helpful in differentiating a lesion located in the nucleus of the seventh 


nerve from one located below the branching of the chorda tympani 
(infrachordal). In a case of a facial nerve lesion in either one of these 
locations taste sense and lacrimation are preserved. So far differen 
tiation has been dependent exclusively on testing for the presence or 
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absence of the stapedius reflex, its absence (manifested by ph mophobia ) 
being indicative of a nuclear lesion and its presence indicative of a k sion 
below the branching of the stapedius nerve, O¢ curring of course, when 
taste sensations are preserved below the chorda tympani.* The presense 
or absence of the orbicularis oris action may represent an additional cri- 
terion for differentiation between lesions in these two locations. In 
instances of peripheral facial nerve paralysis with unimpaired taste and 
lacrimation the presence of the orbicularis oris action indicates a nuclear 
lesion: contrariwise, the absence, an infrachordal location. 

In the table is presented a schematic summary including seven dif 
ferent syndromes characteristic of facial nerve lesions at seven different 
levels in the course of the nerve. This represents an enlargement of a 
similar scheme presented in a previous article,’ in which, however, only 


four levels were differentiated 


Signs Characteristic of Factal Nerve Lesions at Various Levels 
Orbieu 
Upper laris 
Face lone Stape Oris 
Move nom ove Blinking dius Move- 
Reflex Reflex ment Tears Taste 
Yes Yes Yes Yes Yes 
No Yes Yes Yes 
No No No Yes 
No 3 No No 
Yes No 
Yes No 
Yes Yes 


Level ment 
Supranuclear Yes 
Nuclear No 
Suprageniculate.... No 
Transgeniculate No 
Suprastapedial No 
Infrastapedial No 
Infrachorda! No 


THE SECOND PROBLEM 
The second problem is cegtered around the question of why in a 
case of bilateral complete paralysis of the twelfth nerve some restricted 
The assumption that both hypo- 


glossal nerves were completely paralyzed in the present case was 
1. There was not even slight motion when 


mobility of the tongue remained. 


based on the following facts 
the patient was asked to move the tongue in any direction except for- 
ward. 2. The atrophy of the tongue, its wrinkled appearance, and the 
fasciculation were indicative of an advanced lower motor neuron lesion 
Unfortunately, the electric reaction of degeneration was not tested for. 
Phe patient was presented at the neurs logic conference on Feb. 8, 1947 
and discussed with Drs. Harry M. Salzer, I. Mark Scheinker and me 


The entry in the chart reads as follows: “Dr. 


Salzer’s impression 


Syndrome) 


4. Tschiassny, 
Comments on an Article 


K Herpes Z Oticus (Ramsay Hunt's 


d Zonderman, Arch. Otolarynge. §1:73 


(Jan 1950 


5. Tschiassny, K The Site of the Facial Nerve Lesion in Cases of Ramsay 


Hunt's Syndrome, Ann. Otol, Rhin. & Laryng $5:152 (March) 1946 
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Progressive bulbar palsy probably related to amyotrophic lateral scle 
rosis. Dr. Scheinker believes the entire picture is compatible with the 
diagnosis amyotrophic lateral sclerosis. Dr. Tschiassny pointed out 
that the patient’s ability to move the tongue is not due to function of 
the tongue muscles but to action of the geniohyoid muscles, which are 
innervated by cervical nerves.” 

My statement at this conference was based on the presence of a 
slight forward movement of the hyoid bone which was felt to occur 
when the patient was asked to protrude the tongue as far as possible 
It was, however, left for future studies to support my impression by 
objectively demonstrable findings. No applicable information concern- 
ing this was obtained by consulting current textbooks. Most of the 
authors assert that in complete bilateral paralysis of thé twelfth nerve 
the tongue cannot be protruded at all but lies flat on the floor of the 
mouth. Only Kinnier Wilson,* in his textbook of neurology, mentioned 
that in double glossoplegia “the tongue cannot be put out beyond the 
teeth.” This remark by implication conforms to some extent with obser- 
vations in the present case. It was left for special studies on the neural 
and muscular mechanisms responsible for possible lingual movements 
to prove the explanation which was offered at the clinical conference 
mentioned above. 

Anatomic Review.-—A brief review of the anatomy of the structures 
responsible for movements of the tongue may precede the description 
of those studies. ‘The seven pairs of tongue muscles are classified as 
comprising two groups, the four intrinsic and the three extrinsic muscles. 
The former, designated according to the plane of extension of their 
fibers, are mainly responsible for shaping the tongue. The latter, des- 
ignated according to the bones of their origin, are responsible for the 
gross movements of the tongue. The genioglossus muscle pulls the 
tongue out of the mouth and to the opposite side; the styloglossus pulls 
it back and up toward its own side; and the hyoglossus pulls it back 
and down toward its own side. The glossopalatine and glossopharyn 
geal muscles (lowermost portion of the superior pharyngeal constrictor ) 
are not muscles of the tongue but are muscles of the palate and of the 
pharynx respectively. 

The lower surface of the base of the tongue is firmly attached to the 
hyoid bone by a layer of strengthened connective tissue, sometimes 
referred to as the hyoglossal membrane. By this firm attachment any 
movement of the hyoid bone activated by muscles attached to it will 
necessarily cause a passive movement of the tongue in an identical plane 
and direction, and, vice versa, any. movement of the tongue activated 

6. Wilson, S. A. K Neurology, edited by A. N. Bruce, Baltimore, Williams 


& Wilkins Company, 1940, vol. 1, p. 425 


| 
| 
= 
¢ 
= 
Bs 
‘ 
2 


746 IRCHIVES OF OTOLARYNGOLOGY 
by the extrinsic lingual musculature will cause a passive movement of 
the hyoid bone and of the structures suspended on this bone. This 
statement conforms with daily experience in performing indirect laryn- 
goscopy. Pulling the tongue out of the mouth raises the larynx. Among 
the muscles attached to the hyoid bone there are three in particular 
which are responsible for its upward and forward movement: the 
digastrics, the mylohyoid and the geniohyoids. The digastrics and 
the mylohyoid, however, are mainly elevators, their action in pulling the 
hyoid bone forward being of minor importance. This becomes evident 
‘rom the site of their attachment at the mandible and the plane of their 
extension. Contrariwise, the geniohyoid, extending in an almost ante- 
roposterior direction, is more effective in pulling the hyoid bone forward 
and only to a minor degree in pulling it upward. In all these actions 
the mandible represents the point of fixation. Of course, these muscles 
also act in the opposite direction, pulling the mandible down when the 
hyoid bone is kept fixed 

The motor nerve supply of the tongue muscles is provided exclu 
sively by the hypoglossal nerve, its neurons originating in the medullary 
nucleus. The nerve, just beyond its exit from_the skull, is joined by 
another nerve structure which originates from the first and probably the 
second cervical nerve, branching off from the loop connecting the two 
of them.’ These fibers, representing a sort of spinal portion of the 
hypoglossal nerve in its extracranial course, are in no way concerned 
with the muscles of the tongue. They are responsible for the nerve 
supply of the geniohyoid and thyrohyoid muscles only. Branching from 
the hypoglossal nerve at the site where it crosses the occipital and/or 
the internal carotid artery are nerve fibers passing downward, known 
as the descendens hypoglossi. Likewise, from the second and third 
cervical motor segment a bundle of nerve fibers passes downward, 
known as the descendens cervicalis. It joins with the descendens hypo- 
glossi to form the ansa hypoglossi and provide the nerve supply for the 
extrinsic muscles of the larynx (fig. 2). 

Plan of the Present Study.—The goal of the present study was to 
prove that the residual movements of the tongue in this instance of 
bilateral glossoplegia are passively produced by the movement of the 
hyoid bone, which, as described, is most probably effected by the genio- 
hyoid muscles. It was assumed that demonstration of a forward move 
ment of the hyoid bone resulting from the patient’s attempt to protrude 
the tongue could be accepted as a proof of my hypothesis. For this 
purpose a special technic of roentgen examination was arranged. Two 
pictures were taken, the first with the tongue at rest and the second 

7. Cunningham, D. J.: Text-book of Anatomy, ed. 2. New York, William 
Wood & Company, 1905, p. 697 
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Fig. 4—Superimposed double exposure in the reported case. Note that the 
distance between the two shadows of the vertebral columns measures 5 mm., while 
the distance between the two hyoid shadows is 9 mm. 


Fig. 5.—Superimposed double exposure on a normal subject. Note that the 
distance between the two shadows of the vertebral columns is 3 mm. while the 
distance between the two shadows of the hyoid bone is about 11 mm 
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ithe ;atient was asked to protrude the tongue as far as possible. The 
two pictures were taken superimposed one on the other, one film only 
ior the two exposures being used. The patient, of course, was asked 
to keep as quiet as possible (fig. 4). Unfortunately, on account of her 
debilitated condition, the patient was unable to keep herself completely 
at rest during the time of these two exposures. One sees, however, the 


“two” hyoid 


bones are separated from each other by 9 mm., while 
the distance between the “two” vertebral columns responsible for the 
unavoidable movement of the head measures only 5 mm. Therefore 
the patient’s attempt to project the tongue appears to be accompanied 
with a forward movement of the hyoid bone over a distance of 4 mm. 
Thus it is shown that the intraoral movement of the tongue is associated 
with and apparently caused passively by the pull on the hyoid bone, 
which, in turn, is produced by the action of muscles attached to it. 

Figure 5 illustrates the situation when the same technic of super- 
imposed double exposure was applied on a normal person. Even this 
volunteer was not able to keep entirely at rest during the two exposures 
The distance between the “two” hyoids measured 11 mm., while the 
vertebral column moved only 3 mm. Therefore the true movement of 
the hyoid bone was 8 mm. Of course, under normal conditions both 
factors, the active movement by the hyoid muscles and the passive pull 
by the genioglossal muscles, are effective. 


COMMENT 

From these studies evidence is obtained that in a case of panglosso 
plegia the attempt to protrude the tongue is accompanied with forward 
movement of the hyoid bone. This movement, felt by palpation, is 
demonstrated objectively by a specially adapted roentgen technic. It is 
apparently caused by muscles which are not supplied by the hypoglossal 
nerve. The residual tongue movements, as noticed in the present case, 
are explained as being produced passively by means of the pull on the 
hyoid bone due to the action of the geniohyoids. Accordingly, two 
kinetic factors are to be regarded as responsible for the forward move- 
ments of the tongue, an active and a passive. The nerve supply for the 


former is provided by the twelfth cranial nerve ; for the latter, by upper 


cervical nerves. These anatomic facts explain why in a case of pan- 
glossoplegia some forward movement of the tongue remains. Therefore 
the diagnosis of complete paralysis of both hypoglossal nerves cannot 
be contradicted by the presence of residual movements of the tongue. 
It must be left for future clinical studies to determine whether absence 
of residual movements of the tongue in instances of panglossoplegia can 
be reearded as a sign indicative of an extracranial location of the twelfth 


nerve lesions. 
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SUMMARY 


In a case of complete panglossoplegia, paralysis of the orbicularis 
oris muscle and persistence of some voluntary forward movement of the 
tongue presented two problems which initiated these studies. The 
former is explained, according to Bing, by the fact that the nerve 
fibers responsible for the motor supply of this muscle originate mainly 
in the nucleus of the twelfth nerve. On the basis of this anatomic 
peculiarity paralysis of the orbicularis oris muscle associated with 
paralysis of the twelve nerve represents a sign indicative of nuclear 
location of the hypoglossal nerve lesion. It is assumed that on the same 
basis in cases of facial paralysis the selectively preserved action of this 
muscle can be of topognostic value in differentiating between nuclear 
and supranuclear lesions, on the one hand, and infranuclear lesions, on 
the other. In peripheral facial nerve lesions it may be particularly useful 
in topognosis of the nuclear versus the infrachordal locations of the 
lesion. The second problem is presented by the presence of some 
restricted forward movements of the tongue. These movements are 
explained and proved to be caused passively by the action of the genio- 
hyoid muscles, which are not supplied by the twelfth cranial nerve 
For this purpose a special roentgen technic, the “superimposed double 
exposure,’” was adapted. The movement of the hyoid bone caused by 
the attempt to move the tongue is demonstrated objectively. There 
fore these movements of the tongue are to be regarded as passive; their 
presence does not contradict the diagnosis of complete paralysis of the 
twelfth nerve, but their absence may well be of topognostic value in 
differentiating extracranial lesions from intracranial lesions in instances 
of panglossoplegia 
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AND TREATMENT OF OSTEOMAS OF THE 
PARANASAL SINUSES 


ORIGIN 


OLAV ERIK HALLBERG, M.D. 
AND 
JOSEPH W. BEGLEY Jr, M.D. 
Fellow in Otolaryngclogy ond Rhinology, Mayo F dat 
ROCHESTER, MINN 


ANY osteomas of the paranasa! sinuses are not reported. Since 
1930, however, 51 patients with such lesions have been encountered 
at the Mayo Clinic, a fact which would suggest that these tumors occur 


more commonly than would be supposed on the basis of reports in the 
literature. Although an osteoma of the frontal sinus was successfully 
treated by Veiga in 1506 and described in 1586,' the first recorded attempt 
at removal of such a lesion in the United States was not made until 1864, 
and in that instance the attempt ended in failure? Generally, an 
osteoma of the paranasal sinuses is not reported until after it has attained 
such size that it is invading adjacent structures and producing symptoms 
so unmistakable that the need for surgical treatment is urgent. 


No one, to our knowledge, has investigated the frequency with which 
evidence of osteomas, large or small, of the paranasal sinuses occurs in 
routine roentgenograms, but in view of Childrey’s * study involving 3,510 


roentgenograms of the sinuses, 0.43 per cent of which disclosed osteoma, 
we judge that the figure for large or small osteomas of the paranasal 
sinuses would be somewhat less than 0.43 per cent. 


CAUSATION 


THEORIES AS TO 


There is no agreement as to the cause of osteoma. Its origins have 


been said to be (1) embryologic, (2) traumatic and (3) infectious. 


Theory of Embryologic Origin.—At the junction of the frontal and 
ethmoid bones two different tvpes of bone, endochondral and membran- 


Dr. Hallberg is from the Section on Otolaryngology and Rhinology, Mayo 
Clinic 


1. Teed, R. W.: Primary Osteomas of the Frontal Sinus, Arch. Otolaryng 
33:255-292 (Feb.) 1941 

2. Gatewood, W. L., and Settel, N.: Osteoma of the Frontal Sinus: Review 
of the Literature and Report of a Case Presenting Extended Invasion of the Orbit, 
Arch. Otolaryng. 22:154-164 (Aug.) 1935. 

3. Childrey, J. H.: Osteoma of Sinuses, the Frontal and Sphenoid Bone: 
Otolaryng. 30:63-72 (July) 1939 
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ous, come into contact. Cohnheim pointed out that when in the course 
of development tissues of different natures come together growth of a 
tumor ts likely to take place. In 1941, however, Teed* surveyed the 
literature and found that in only 26 of 128 cases of osteoma of the fron- 
tal sinus did the tumor develop in this region of junction, Of our own 
40 cases of osteoma of the frontal sinus, in only 4 had the growth orig- 


inated in this region, 
Theory of Traumatic Origin.—It has been speculated that the more 


exposed life of the male results in the higher frequency of formation of 
osteomas among men. Smith * wrote that the essential primary process 


is one of healing and repair with formation of new bone and that the 


sequence of events would be trauma, giant cell tumor, bone cyst, osteitis 
fibrosa and osteoma. Yet, in spite of the great frequency of trauma in 
childhood, few osteomas occur in children. We did not have a patient 
in the first decade in our series, and a definite history of trauma was pres- 


ent in only 3 cases. 

Theory of Infectious Origin.-Those who accept the theory of infec- 
tious origin feel that the great frequency of associated suppurative sinusitis 
is evidence in its favor. Ersner and Saltzman* have said that the 


presence of a low grade infecting organism having the opsonic selec- 
tivity for the stimulation of osteoblasts and causing an exudative process 
might result in a soft mass with an affinity for the deposition of calcium 
salts and thus form an osseous growth. But others * have declared that 
when infection is present, it is secondary to the deformity caused within 
the sinus by the osteoma. There was evidence of infection of the 


involved sinus in 12 of our cases. 

Other Theories ——Theories such as those which involve ossified 
polyps, tuberculosis and syphilis have been largely discredited. In our 
series there was a positive reaction to serologic tests for syphilis in 2 
cases and a history of syphilis in 1 case. Some unknown primary factor 


of a nutritional or metabolic nature may play an important part. 


PATHOLOGIC ASPECTS 


Although many authors have stated that there are three main patho- 
logic types of osteoma—-compact, spongy and mixed—the definition of 


this entire group of tumors is difficult. 


4. Smith, A. T.: Osseous Lesions of Nose and Sinuses, with Special Reference 
to Hypertrophic Changes and Tumor Formations, Arch. Otolaryng. 31:289-312 
(Feb) 1940 


5. Ersner, M. S., and Saltzman, M Osteoma of the Sinuses, Laryngoscope 
48:29-37 (Jan.) 1938 
6. Coates, G. M., and Krauss, F.: Osteoma of the Frontal Sinus, Ann. Otol., 


Rhin. & Laryng. $@:450-457 (June) 1941 
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Ewing ‘ stated that circumscribed overgrowth of bone occurs under 
such a wide variety of conditions and the distinctions between inflam- 
matory and neoplastic hyperplasia of the tissue are so often obscure that 
it has never been possible to define exactly the limits of osteoma. 
Davies-Colley * classified osteomas under the focal forms of fibrocystic 
disease of bone. He said that osteomas are part of a group of tumors 
comprising a wide range of neoplasms, beginning at one end with a 
tumor composed of pure fibrous tissue and reaching at the other a tumor 
composed of pure bone. Between these extremes are intermediate 
forms which illustrate every degree of proportionate admixture of the 
two substances. 


3runner and Spiesman ” wrote that the mixed type of osteoma with 
a spongy core and a compact cortex is the most frequent in occurrence 
They added that small osseous tumors which bulge into the sinuses and 
are covered by sinus mucosa actually are not neoplasms but are osseous 
hyperplastic processes which could be called “exostoses.” They stated 
the belief that surgical removal is not necessary in these cases, since the 
lesions do not grow as do true osteomas 

The osteomas comprising our series were classified as such on the 


basis of either roentgenologic examination or microscopic study by a 


pathologist. 


NATURE OF PRESENT STUDY 


In our series of patients, 36 were male and 15 were female. The 
average age was 37.36 years, the youngest being 10 years old and the 
oldest 79 years. Five were in the decade 10 to 19 years; 11 were in 
the decade 20 to 29 years; 15 were in the decade 30 to 39 years; 12 were 
in the decade 40 to 49 years; 4 were in the decade 50 to 59 years; 3 
were in the decade 60 to 69 years, and 1 was in the decade 70 to 79 years. 

Generally, growth of an osteoma is very slow. We found that if 
symptoms and signs were present when the patient was examined the 
average duration of them was 3.7 years. Surgical removal was employed 
in 29 of our 51 cases, and in 22 cases the lesions were not disturbed but 
their course was followed subsequently by roentgenograms. In 40 of 
these cases the osteomas, as revealed roentgenologically or at operation, 
had originated in the frontal sinuses; in 9 cases, in the ethmoid sinuses, 
and in 2 cases, in the maxillary sinuses. In no case did an osteoma 
originate in the sphenoid sinuses 

7. Ewing, J.: Neoplastic Diseases \ Treatise on Tumors, ed. 4, Phila- 
deiphia, W. B. Saunders Company, 1940, pp. 219-223 

8. Davies-Colley, cited by Smith.* 

9. Brunner, H., and Spiesman, I. G Osteoma of the Frontal and Ethmoid 
Sinuses, Ann. Otol., Rhin. & Laryng. $7:714-737 (Sept.) 1948 
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We shall next consider, in sequence, (1) osteomas of the frontal 
sinuses, (2) osteomas of the ethmoid sinuses and (3) osteomas of the 


maxillary sinuses. 


SINUSES 


OSTEOMAS OF THE FRONTAL 


Osteomas are said *° to be the most frequently encountered neoplasms 
of the frontal sinuses. Of the 40 patients with osteomas of the frontal 
sinuses in this series, 29 were male and 11 were female. Surgical 
removal was done in 19 cases, with no deaths. Lesions not operated on 


either were too small or were accidentally found at roentgenologic exami- 


nation and were asymptomatic. Some of the lesions are still being 


observed roentgenologically from time to time in an effort to determine 


their rate of growth. 


Fig. 1.—(a) Osteoma arising from the posterior wall of the left frontal sinus; 
(b) same osteoma nine years later, showing an increase in size of approximately 
30 per cent. 


In figure | are shown roentgenograms of a patient who presented 


himself for examination at the age of 49 years. An irregular osteoma 


(fig. la) is seen to arise from the posterior wall of the left frontal sinus 


near the midline ; nine years later (fig. 1)), it appears that there has been 


an increase of approximately 30 per cent in the size of the tumor. The 


patient had no symptoms directly referable to his osteoma and was 


advised only to have roentgenograms made periodically. 


Such conservative management is in agreement with the views of 


Lillie’ who said it is not necessary to consider surgical removal of an 


osteoma of the frontal sinus unless definite symptoms and signs seem 


10. Lillie, H. I External Operations on the Frontal Sinus, Am. J. Surg 
42:199-206 (Oct.) 1938 
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to demand such treatment. Hempstead," and Brunner and Spiesman * 
have expressed the belief that any evidence of expansion of an osteoma 
is an indication for removal. Teed' declared that operation should be 
carried out while the tumor is small rather than after the appearance 
of symptoms of extrasinusal extension. Beck ** and Jeschek,’* how- 
ever, reported that when patients with osteomas of the frontal sinus are 
not operated on the mortality rate may be as high as 48 per cent as a 
result of complications and that in all cases, excepting the rare instances 
of spontaneous necrosis and extrusion of the tumor, radical operation 


must be performed. 

Osteomas lying loose in the sinus have been noted, but it is rather 
doubtful that this occurs spontaneously. Such tumors probably were 
attached to the anterior wall, and the first blow on the surgeon’s chisel 
tended to break the pedicle and to make the tumor appear loose when 


it was finally exposed. 


Tarte 1.—Extension of Osteomas of the Frontal Sinus Occurring Singly or in 
Conjunction in 27 Cases 


Extension or Perforation into 


Ethmoid sinuses .... 
(Bulging floor into) orbit : 6 
Anterior wall ....... 4 
Nasal cavity 4 l 


In 27 cases in our series osteomas had extended into neighboring 
structures as determined on the basis of roentgenologic or surgical evi- 
dence and as indicated in table 1. In most cases the tumor seemed to 
bulge or perforate into the orbit and to extend into the ethmoid sinuses 
on the same side. The latter is not a formidable obstacle when it is 
discovered at operation, since under such conditions the patients already 


have a large epithelium-line frontal duct. 

Symptoms and signs in a large measure were dependent on size and 
extension of the tumor. The commonest symptom was frontal pain, 
noted in 10 cases. The next most frequent symptoms were profuse 
nasal discharge on the same side (noted in 7 cases) and periorbital 
swelling (noted in 7 cases) which caused displacement of the eyeball 


with diplopia in 4 cases. 


11. Hempstead, B. E.: Osteomas of Paranasal Sinuses and the Mastoid Pro- 
cess, J. A. M. A. 298:1273-1275 (Oct. 1) 1938 

12. Beck, J. C.: Some Uncommon Types of Neoplasms About the Head: 
Osteoidoma of Frontal Sinus; Multiple Myeloma: Intrapalatal Mixed Tumor, Tr. 
Am, Laryng., Rhin. & Otol. Soc. 36:374-386, 1930 

13. Jeschek, ] Behavior of Frontal Sinus in Osteoma, abstracted, Arch. 
22:126 (July) 1935 
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Those patients with purulent nasal discharge had an infection of the 
frontal sinus as a complicating feature. Such infection could nearly 


always be determined roentgenologically on the basis of evidence of 
retained secretion, thickened mucous membrane or both. 


One patient complained of pain over the right frontal area. A roent- 
genogram of the sinus revealed an osteoma the size of a hazelnut. 
Removal of the osteoma gave complete relief from pain. 

Two patients had a draining fistula in the eyebrow which was 
caused by incomplete removal of the osteoma, performed elsewhere. 
One patient had symptoms and signs of involvement of the central ner- 
vous system. In 20 cases osteomas of the frontal sinuses gave no 


symptoms. 

The following conditions were found at operation: retained pus 
or granulation tissue, 8 cases; retained mucus, 4 cases; fistulas in the 
eyebrows, 2 cases; pyocele, 1 case; brain abscess, 1 case, and pneu- a 
moencephalocele, 1 case. 

Retained mucus probably is present in most frontal sinuses when the 
osteoma is large and blocks the frontal duct; this mucus almost always 
is sterile. The absence of mucoceles in our series was rather unusual, 
since there are several reports in the literature that a mucocele was 
found in conjunction with an osteoma. 


A case involving an associated pneumoencephalocele was most inter- 


esting and deserves further comment. 


Incustrative Case 1-—~A man 26 years old was seen at the clinic on Feb. 28, 
1948, He had been in perfect health until eight months previous to his admission, 
when severe headaches developed that were aggravated by blowing the nose 
The headaches were located at the base of the skull and extended to the vertex 
and forehead and were severer on motion. One month before coming to the clinic 


this patient was confused mentally and had some degree of amnesia but no headache ; 


at the time. Ten days before his admission, some degree of weakness in the left é 


arm developed. Two days later he had a staggering gait. At no time was there 
any history of rhinorrhea. When the patient was examined, a slight protuberance 
of the right frontal area was noted. Otherwise, results of examination of the ears, 


nose and throat were essentially negative. Neurologic examination revealed ts 
hyperactive tendon reflexes of the left arm and leg, with weakness. Roentgeno 


grams disclosed a large osteoma that filled the right frontal sinus and extended 


across to the left side. The anterior wall of the frontal sinus was expanded and 


thin The posterior wall was irregularly calcified; this probably represented 


perforation. A large subdural! collection of air was present in the right fronto 


parietal area (fig. 2a and 6). The electroencephalogram demonstrated localization 


of delta activity in the right frontal area. The patient was operated on by an 


otolaryngologist and a neurosurgeon After removal of the frontal bone the 


patient was found to have a chronic abscess of the brain on the right side of the 


trontal area; the cavity of the abscess had filled with air, forming a pneumatocele 


It was thought that the osteoma probably had grown and penetrated the dura and 


tip of the frontal lobe, so that infectious material together with air from the sinus 


had entered the subdural space, especially when the patient coughed, blew his nose 
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or sneezed. The dura! opening was closed and 5 cc. of penicillin was then left in 
the cavity. The external table of bone was removed from the right frontal sinus, 
and the osteoma was “rocked” out. The mucosa of the sinus was entirely removed. 


The bone flap was replaced with wire sutures, and the scalp wound was closed. 


The patient made an uneventful recovery and was dismissed from the hospital 
after two weeks. Reexamination a year later disclosed that the patient had 


remained well 


A number of writers '* have reported cases of pneumatocele sec- 


ondary to osteomas of the frontal or ethmoid sinus. 


Fig. 2.—Large pneumoencephalocele (case 2) secondary to an osteoma of the 
right frontal sinus which had perforated the posterior wall. 


14. Cushing, H Experiences with Orbito-Ethmoidal Osteomata Having 
Intracranial Complications, with Report of Four Cases, Surg., Gynec. & Obst. 
44:721-742 (June) 1927. Armitage, G.: Osteoma of the Frontal Sinus, with 
Particular Reference to Its Intracranial Complications, and with the Report of a 
Case, Brit. J. Surg. 18:565-580 (April) 1931. Bell, F. G.: Intracranial Pneumato- 
cele (Pneumocephalus) Associated with an Orbito-Ethmoidal Osteoma, Australian 
& New Zealand J. Surg. 4:70-74 (July) 1934. Baldenweck, L., Mallet, Thévenard 
and Jouveau-Dubreuil: Pneumatocele frontale interne au cours de l’évolution d'un 
ostéome du sinus frontal, Ann. d’eto-laryng., 1934, pp. 657-668. Nowotny, K., and 


Schuller, A Subduraler Pneumokephalus bei ethmoidalem Osteom (Status 


epilepticus letalis nach lumbaler Luftfullung bei altem Morbus sacer), Réntgen- 
praxis 8:107-108 (Feb.) 1936. Benjamins, C. E., and Verbeek, F. A. L. J.: Pneu- 


matocele frontale interne et ostéome du sinus frontal, Ann. d’oto-laryng., 1936, pp. 


881-892. Devic, Ricard and Moreau: A propos de deux cas d'arachnoidite spinale 


haute: Considérations cliniques et thérapeutiques, Lyon méd. 161:723-730 (June 
19) 1938. Campbell, FE. H., and Gottschalk, R. B Osteoma of Frontal Sinus 


and Penetration of Lateral Ventricle, with Intermittent Pneumocephalus, J. A 
M. A. 221:239-241 (July 16) 1938. Kessel, F. K Orbito-Ethmoidal Osteomata 
with Intracranial Complications: Report of a Case, Guy's Hosp. Rep. 89:337-346, 
1939 


Brunner and Spiesman.* 
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Another case deserves special mention, since no similar case has been 
reported so far as we could find. 


Incustrative Case 2.—A 29 year old man, who came to the clinic on Sept. 12, 
1944, gave a history of epiphora of the left eye and also of pain on moving the 
eye to the left. He also had had fever in which the temperature ranged up to 
101 F. (38.3 C.), with swelling around the eye. All these difficulties subsided 
after the use of chemotherapy. Roentgenograms of the sinuses disclosed a large 
osteoma that filled the left frontal sinus and extended into the right frontal sinus 


and down into the left ethmoid sinus. The patient was operated on Sept. 14 


1944, A coronal incision was employed because of the large size of the tumor and 


also because there was evidence of infection (much pus came from the left side of 


the nose}. The osteoma was about 2 by 4 cm. and looked more or less like any 


other osteoma. Microscopic examination revealed most of the tissue to be osteoma, 


but scattered through it were areas of osteogenic sarcoma, grade 2, representing 


sarcomatous degeneration of the osteoma. When this discovery was made, it was 


decided not to reopen the area but rather to use electrocautery, because (1) the 


degree of malignancy was low, (2) the degeherated area was thoroughly removed 


and (3) the origin of the osteoma was in the region of the cribriform plate 


As mentioned previously, of the 40 osteomas of the frontal sinus, 19 
were removed surgically, with no postoperative deaths. In all opera- | 


tions, general anesthesia usually was produced intratracheally ; regional 


infiltration for hemostasis was used except for three primary operations 


and one secondary operation, in each of which topical anesthesia plus 


infiltration was used. 


The incision varied somewhat, but in 17 cases it was made through 
the eyebrow. In 2 cases in which the tumor was very large and 
extended to the contralateral side, a coronal incision was used. In 2 


cases it was necessary to utilize an additional incision, which extended 


through the canine fossa into the antrum. In 17 cases the osteoma 
was removed, with preservation of as much of the wall of the sinus as 


possible. In 2 cases the frontal sinus was ablated. 


In 8 cases in which the frontal sinus was preserved and the naso- 
frontal duct was not disturbed there was no difficulty with drainage 


or closure of the duct. In 8 cases in which the frontal sinus was pre- 


served, the nasofrontal duct was enlarged and a petrolatum pack, rubber 


catheter or polyethylene tube was left in place at the time of operation, 


there were 2 cases in which one subsequent operation was necessary 


and 1 case in which two subsequent operations were necessary because 


of closure of the nasofrontal duct. This experience indicates that when- 


ever possible the frontal duct should be left intact, a view shared by 


Dowling.*® There are cases in which the osteoma is associated with 


severe chronic disease of the frontal sinus. In most of such cases there 


15. Dowling, J. R Osteoma of the Frontal Sinus: Report of Five Cases, 
Arch, Otolaryng. 41:99-108 (Feb.) 1945 
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is justification for enlarging the nasofrontal duct in an effort to establish 
adequate drainage. Although our follow-up study was incomplete, we 
did not record any instance of recurrence of an osteoma. 


ETH MOID 


OF THE SINUSES 


OSTEOM AS 


In this series there were 9 cases of osteoma of the ethmoid sinuses. 
Six patients were male, and 3 were female. The average age of a patient 
at the time of examination was about 26 years, as compared to an aver- 
age age of 39 years for the patients with osteoma of the frontal sinus. 
The youngest patient was 10 years old; the oldest, 62. As determined 
roentgenologically or surgically, 1 of the tumors was attached to the 
lamina papyracea and | was located in, or attached to the walls of, the 
anterior ethmoid cells. The site of attachment of 7 osteomas could not 


be determined. 


Taste 2.—Extension of Osteomas of Ethmoid Sinuses Occurring Singly or in 
Conjunction in 9 Cases 


Extension or Perforation into 


Frontal sinus of same side ‘4 
Antrum .... ‘4 
(Bulging wall ‘jnto) orbit. 3 
Nasal cavity ........ 3 
Extending into both frontal sinuses, ene anterior wall of frontal 

Sphenoid sinus 1 


d As would be expected, these tumors involve neighboring structures 
early. It has been said *® that the tumor often enters every individual 
ethmoid cell; the extensions may be compared to the progress that an 
ameba makes by pseudopodia. In this series, extension occurred in all 9 


cases, as shown in table 2. 
tecause of the relatively restricted space of the ethmoid 
ecause Of the relatively restricted space of the ethmoid sinus, an 


osteoma situated there will produce symptoms earlier than will an osteoma 
of the frontal sinus. In our series the average duration of symptoms 
of an osteoma of the frontal sinus was 3.7 years; the average duration of 


an osteoma of the ethmoid sinus was 1.6 years. There were no “silent 
osteomas” in the group of osteomas of the ethmoid sinuses. Frontal or 


maxillary pain was the commonest symptom; it occurred in 6 cases. 


Early symptoms also were nasal obstruction on the same side (3 cases ) 
and a palpable mass in the orbit (3 cases). In 2 cases there was pro- 


fuse nasal discharge on the same side; in 2 there was displacement of 
the eyeball, and in 1 there was diplopia. In 1 case symptoms of intra- 


cranial involvement occurred. In all cases the diagnosis was made by 
examination with roentgen rays. A point in differential diagnosis is that 
a meningioma resembles an osteoma except that roentgenologically a 
meningioma is less dense.'° 
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In 4 cases infection was also present, and in | case a brain abscess 
occurred. Surgical removal of the osteoma was done in 8 cases. Sub- 
mucous resection was done in | case as a minor preoperative surgical 
procedure, because the nasal septum was deviated markedly to the side 
of the lesion. In 1 case surgical treatment was not employed. The 
patient in question had, in addition to an extremely large osteoma that 
occupied a considerable part of the base of the skull, two obtuse osteomas 
elsewhere in the cranium, 

In all cases regional anesthesia for hemostasis and intratracheal anes- 
thesia were used. In all cases the operation started as an extern! 
frontoethmoid incision ; in 1 case it was necessary to utilize an additional 
incision that extended through the canine fossa into the antrum. Dif- 
ferent approaches have been advocated, but any type of operation may 
be employed so long as it exposes the field adequately. 

Of those patients whose predominant symptom was frontal or pre- 
orbital pain, + obtained relief. In 1 case there was no relief, and in 
another case pain due to closure of the nasofrontal duct recurred but 
disappeared after the second operation. In 3 cases the nasofrontal duct 
was enlarged and a rubber tube was left in place. In 2 of these cases 
reoperation was done, one and nine years postoperatively, because of 
closure of the nasofrontal duct. The lesson, again, is that whenever pos- 
sible the frontal duct should be left intact 

The complications of surgery are said to be injuries to large blood 
vessels, meningitis, brain abscess, atrophy of an optic nerve, loss of the 
eyeball and deformities.’ In our series of & patients operated on for 
osteoma of the ethmoid, 1 died. The condition of this patient deserves 
further mention 

Invustrative Case 3.—A woman 33 years old was first seen at the Mayo Clinic 
on Oct. 1, 1946. Seven months previous to her admission she had had frontal 
headaches, with fever which persisted for about three weeks. This trouble seemed 
to clear up after sulfonamide therapy. Three months before coming to the clinic 
the patient had had a similar attack. Examination at the time of her admission 
revealed a hard tumor in the right side of the nose; the tumor also could be seen 
in the nasopharynx. Roentgenograms disclosed a hard, lobulated osteoma that 
partially filled the right nasal fossa and completely filled the right ethmoid cells 
and the lower portion of the right frontal sinus, with apparent extension into the 
media! portion of the right antrum and the right sphencid sinus. There was also 
some retained secretion in the right antrum. Two incisions were made. The 
first was the regular frontoethmoid incision through the eyebrow; the second 
was made through the right canine fossa. On removal of the osteoma from the 
roof of the orbit there was profuse flow of 1 to 2 fluid ounces (30 to @ cc.) of 
thick pus from a perforation in the dura. A definite stalk of a brain abscess was 
seen. The patient died two days later. Necropsy revealed a drained abscess of the 
right frontal lohe; a second abscess was found between the falx cerebri and the 


frontal lobe. There was much edema of the brain 
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OSTEOMAS OF THE MAXILLARY SINUSES 


True osteomas of the maxillary sinus are rare; Rawlins ‘* was able 
to collect only 30 cases from the literature and has observed 3 such lesions 
personally. In our series there were 2 cases of osteoma of the maxillary 
sinus ; both patients were male. Also encountered in our study, but not 
included in the present report, were 23 cases of osteoma or osteofibroma 
of the maxilla which involved or bulged into the antrum secondarily. 
They all seemed to have originated in or on the anterior wall of the 
maxilla and to have caused early deformity of the face. In these cases, 
only partial removal was carried out, for cosmetic reasons. 

Of the 2 patients with true osteoma of the antrum, | gave a history 
of trauma. As determined at operation, in | case the tumor was attached 
on the medial wall along the margin of the inferior meatus, and in the 
other it was attached to the lateral wall by a pedicle. Symptoms were 
indefinite ; occasional pain over the involved side was reported to have 
persisted for a year or two. As in the case of the other osteomas, the 
diagnosis of osteoma of the antrum was based on roentgenologic evidence. 
In addition to the tumor, the roentgenograms showed thickened mucous 
membrane. In both cases the osteoma was removed by the Caldwell 


approach, and a large window was made in the antrum underneath the 


inferior turbinate process. Both patients were relieved of their symp 
toms, and there were no recurrerices. 

No cases ot primary osteoma of the sphenoid sinus were recorded in 
the clinic files. Survey of the literature did not disclose any report of 
a case of proved osteoma originating in this sinus. 


16. Rawlins, A. G.: Osteoma of the Maxillary Sinus: Report of a Case, 
Arch. Otolaryng. 32:499-505 (Sept.) 1940. 
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Clinical Notes; New Instruments and Technics 


A METHOD OF PRESERVING FOREIGN BODY SPECIMENS 
RECOVERED BY ENDOSCOPY 


ERNEST 8. EMERSON M.D. 
ROCHESTER, N.Y 


7 THE past, one of the minor problems in the work of the endoscopist with 
foreign bodies has been preservation of the specimens. No suitable mediums had 
been found in which to mount in collection form all the different specimens 
encountered. Pins, coins and other such objects were easily saved in their natural 
state, but the convenient handling of such widely differing specimens as a raw oyster 
ww peanut required special technics and, often, unbreakable specimen containers 


\ chicken bone and a garnet bead mounted in plastic. The specimen on the 
eft has been permanently inscribed 


Recently, in this department, we have been using “bio-plastic,” manufactured by 
Ward’s Natural Science Establishment, Inc.' The results have been highly satis 
factory The specimens mounted range from chicken bones to fresh shrimp 
Such specimens as peanuts retain their full shape, and colored objects retain the 

seen at operation 

In addition to preserving the specimen, the plastic can be inscribed to preserve 
the record of the case, thereby eliminating one more hazard of the older methods 
separation of the label from the specimen 

rhe plastic, when fully hardened, is nearly indes 
safe handling by students or lecture audiences 

From the Department of Surgery, Division 
Rochester School of Medicine and Dentistri 

1. “Bio-plastic” and aut! 

Natural Science Establishment, 


N. Y 
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For such objects as pins, coins and beads no special preparation of the specimen 
is needed. However, for foreign bodies such as peanuts, the specimen should be 
allowed to dry in room air until, with an ordinary magnifying lens, the surface 
first begins to show crinkling. Fleshy specimens such as shrimp or a bolus of meat 
are best prepared first by fixing in formaldehyde, then removing the excess fixative 


by washing with water and removing the surface water by blotting. 
When the specimens are ready, a layer of “bio-plastic” is poured into a mold 


(a Petri dish or ordinary icebox dish is satisfactory, the size depending on the 
number of specimens to be mounted) and is allowed to solidify at room temperature 
until nearly hard. The specimens are then planted on this surface, and a second 
layer of the “bio-plasiic,” equal in thickness to the first layer, is poured over them 
This second layer is allowed to set until the plastic does not tend to flow when the 
mold is tipped. A piece of glass is then placed over the surface of the second 
layer, caretully, in order not to trap air beneath it; this maneuver prevents contam!- 
nation of the surface during the rest of the process and, in combination with the 
glass bottom of the mold, gives the finished plastic block two clear surfaces, which 
do not need additional polishing 

The whole preparation is then allowed to remain at room temperature for 
twenty-four hours. At the end of this time the mold is placed in a constant 
temperature oven. The oven temperature should be 38 C. at the start and should be 
slowly raised to 60 C. and kept at that point for one to two hours. At the end 
of this time the oven is opened and the preparation allowed to cool slowly 

The whole block is then removed from the mold by mere tapping of the bottom, 
as since in the process of setting the block shrinks a little from the sides of the 
contaimer 

The block of plastic may then be cut to any desired shape with any fine saw 
and the cut surfaces polished, if it seems desirable, or left opaque, as in the illus- 
tration 

Data pertinent to the particular specimen are then easily inscribed, on either 
the polished or the opaque surface of the individual specimen blocks, This pro 
cedure is easily accomplished with a vibrotool or any high speed hand burr 


> 
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News and Comment 


HOME STUDY COURSES OF THE AMERICAN ACADEMY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


The 1950-1951 home study courses in the basic sciences related to ophthalmology 


and otolaryngology, offered as a part of the educational program of the American 
Academy of Ophthalmology and Otolaryngology, will begin on September | and 
continue for a period of ten months. Registrations must be completed before 
August 15. Detailed information and application forms may be secured from Dr. 
William L. Benedict, Executive Secretary-Treasurer, 100 First Avenue Building, 
Rochester, Minn. 


MEETING OF THE OTOLARYNGOLOGICAL SOCIETY OF ISRAEL 


The annual meeting of the Otolaryngological Society of Israel was held on 
Jan. 26-28, 1950 in Tel-Aviv. The first discussion of the meeting was devoted to 
the problem of the hard of hearing. Dr. Sherman, of Tel-Aviv, and Dr. Lachmann, 
of Jerusalem, read papers of introduction, and Dr. Sadowsky and Dr. Schwarzbart, 
4 Tel-Aviv, Dr. Héxter, of Jerusalem, and Dr. Zaliuk, of Haita, participated 
in the discussion. On the second day of the meeting Dr. Wodak, of Tel-Aviv, 


presented a report entitled “New Views about the Vestibular Apparatus.” Dr 


Sherman was elected president and Dr. Wodak honorary secretary of the society 


REVISED EDITION OF “REVIEWS OF MEDICAL MOTION PICTURES” 


NOW AVAILABLE 


The Committee on Medical Motion Pictures of the American Medical Asso 


ciation has completed the second revised edition of the booklet entitled “Reviews 
of Medical Motion Pictures.” This booklet now contains 225 reviews of medical 


and health films reviewed in 7he Journal of the American Medical Association 


to Jan. 1, 1950. Each film has been indexed according to subject matter. The 


purpose of these reviews is to provide a brief description and an evaluation of 


motion pictures which are available to the medical profession. Each film is reviewed 


by competent authorities, and every effort has been made to publish frank, unbiased 


comments. Copies are available at a cost of 25 cents each from Order Depart 
ment, American Medical Association, 535 North Dearborn Street, Chicago 10 
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Abstracts from Current Literature 


Some OwseRVATIONS UPON Errects oF STREPTOMYCIN INTOXI 
ATH MR. Dix, ¢ S. and M. Spencer Harrison, Brair 
2):241, 1949 


Chis article deals with the genesis of the tast component of nystagmus Phe 


authors cite the theories that its origin is in the cerebrum or, according to Lorente 


de N6, in the reticular formation. Of particular interest is the discussion of the 


theory of Ohm and Ter Braak. Ohm stressed the fact that because vestibular 


and optokinetic nystagmus both exhibit an identical rhythmic alternation of slow 


and rapid components they both must depend on some common, anatomic mechanism 


lo support this opinion, he demonstrated that when the retina as well as the 


labyrinth is stimulated to produce a nystagmus the result is a smooth summation 


of the optokinetic as well as the labyrinthine elements. Dix, Hallpike and Harri 


son set out by assuming that if the rapid component of the ocular nystagmus has 
ati origin similar to that of the vestibular nystagmus both of them should be 


abolished by the use of such drugs as streptomycin. The authors investigated a 


series of 12 patients who were treated with streptomycin. They applied the 
galvanic test as well as the alternate hot and cold caloric test of Fitzgerald and 
Hallpike as a means of determining the status of the inner ear and vestibular 
nuclei. They found that the galvanic reactions were in no way reduced by the 
administration of streptomycin in all except 1, in which, they believe, the strept: 

mycin was so effective in destroying the vestibular nuclei that not even the galvank 
response was present. However, in 7 of the 12 patients given the caloric test there 
was no response at all; in 4 it was very much reduced, and in 1 the response was 


normal. From their findings, they concluded that Ohm's and Ter Braack’s idea 


is not tenable and that the central pathways of the optokinetic nystagmus are 
j ystag 


‘ntirely independent of the vestibular nuclei , 
entirely indepenc SHuster, Philadelphi:z 


Comical Srupres ParenreraL Vitamix A THerapy DEAFNESS 
M. J. |Loner, Eye, Ear, Nose & Throat Monthly 28:213 (May) 1949 


The author presents a group of approximately 300 patients with progressive 


deafness of| all types, treated with an injectable vitamin A preparation. Lobe! 


claims appreciable gain in hearing of hard of hearing patients treated over a pr: 


longed period, i. ¢. for more than five months. In many patients, tinnitus was 
relieved in less than two months of therapy. The response is more pronounced 1 
the catarrhal form of deafness, whereas in the perceptive type of deafness the 


response is slow: but even in deafness of this type a favorable change may take 


place lennes, Waterbury, Con: 


\ New TRreatMent for A. Witzeman, Eye, Ear, Nose & Thre 
Monthly 28:272 (lu 1949 


The author reports the use of dinenhydrinate (“dramamine”’) for the sympt 


matic complaint of vertig in 47 patients, with « mmplete relief in all but 4 


lrug in those cases in whic! 
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| 
with improvement in 2 of these. Witzeman used th _ 
764 


{ the disturbance No patient m 


tibular apparatus was the probable scat 


the yvesti 


Che author considers the drug as a palliative 


this group had Meniére’s syndrome 


agent affording the patient relief while the various etiologic factors are bemng 
determined or in cases in which the cause cannot be found 
lennes, Waterbury, Conn 


HEARIN W. E. Grove, J. A. M. A. 9402674 


Witt Norse Damace One's 
25) 1949 


(June 


the manifold phases Of Moise 


his distinguished otolaryngologist reviews 


t it produces tatiguc 


is encountered in industry and m daily life and discusses how 


menaces health and lowers ethciency 


| the intensity of noise, and several heures 


Other factors are considered besides 
are included which indicate the audiometric levels of loss of hearing of persons 


after they spent many hours working in a chipping school ” 

No form of treatment is effective once the lesion occurs in the neuroepithelnum : 
of the organ of Corti. Prevention of the lesion is the ly means of attack ! 
sounds, therefore, of injurious intensity must be prevented trom reaching the ea: % 
Such a procedure must be conce rned with education and propaganda and sporadx : 
attempts to solve this problem, espec ially in airplane factories during the war F 
already have been made i 


A subcommittee on industrial noise to the committee on conservation of hearing : 


of the Academy of Ophthalmology and Otolaryngology, has been busily engaged 
carriers and independent employers 


during the past year in acquainting insurance 
already succeeded in briefing labor and man 


of labor with the program, and has 


Appropriate methods of procedure have been 


agement in the problems involved 
the 


out. and coordinative plans for the redesigning of buildings and 
otologist are now well under way 


worked 
cooperation of the various departments with the 


Industrialists and farsighted businessmen are beginning to realize that industrial 


yoise 1s a he 
noise is a health hazard Gorpox, Philadelphia 


De Francesco, Lattante 


Hrarine CApActty OF THE NEWBORN INFANT D 
19:265 (May) 1948 


Hearing tests were made on 30 newborn infants; only 1 of these infants failed 
to noise sometime during the first five days of life Wher 
512, 2.048 and 4,096 were produced by tuning forks or a 


to show a reaction 


sounds of wavelengths 
the infant would respond by some simple reflex motion; however, 


256. When the Lombard 


Galton whistle, 
response to sound of wavelengths 128 or 
« infants showed a more complex and interest 


there was no 


Barany noise apparatus was used, th 
which the author describes as a mimicking expression of the face 


ing reaction, 


this reaction seemed to be more than a pure reflex, suggesting a conscious, althoug! 


rimitive, activity , 
P Hicorns, Boston [Am. J. Drs. Cam.] 


Maurice Sourpiite, Acta oto-laryng 


SurGicaAL TREATMENT OF OTOSCLEROSIS 
37:195 (June) 1949 


Sourdille states that surgical treatment of otos lerosis is based on two essential 


factors: establishment of a permanent labyrinthine fistula and mobilization of its 
membranous covering to create a new tympanic system It is his belief that there 


has been no really decisive principle added to that suggested by him in 1935. N 
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matter what instruments have been used for the creation of the labyrinthine fistula 

burr, gouge, chisel, curet; and whatever may have been the dimensions, the 
position, the form, the treatment of the osseous section—mechanical, chemical, 
physical, elimination of the osteal and endosteal dust, the qualities of the membran- 
ous covering, a decisive advance has really not been represented. He states that 
50 per cent is the usual rate of cases with success. He believes that the only 
practical way as yet devised to increase the rate of success is to reopen the closed 
fistula and that the surgical technic should be developed with this procedure im 
mind 

Sourdille states the opinion that the incus must be conserved and that the head 
of the malleus be removed. Removal of the incus is indicated only in cases of 
slight deafness. Leaving the incus in position serves to protect the facial nerve 
Conservation of the incus has the additional value of aiding in the conduction ot 
the higher sound frequencies. He points out, however, that the conservation of 
the incus is of value only if the operation is done in two stages, in which the incus 
may be held in a cutaneous and cicatricial flap, thus giving the incus maximum 
mobility 

Sourdille states that agreement is needed between the different  fenestrators 
and suggests that they work together at some common geographic point He 
feels that specialization on the ear alone is desirable and that the specialty 1s now 


too broad 
Rosert Lewy, Chicago 


Pharynx 


RoeNTOEN TREATMENT oF Watpeyer’s RING CHILDREN D 
Crritco, Lattante 19:327 (June) 1948 
Over a period of twelve years, roentgen irradiation of the tonsillar tissne was 
viven to 435 children; follow-up reports were obtained on 206 of them. Favorable 
therapeutic results followed the irradiation in 90 per cent, and no benefit was 
noted in 10 per cent of the children. In no child was there any injury referable 


to the tre; » 
Hiccins, Boston [Am. J. Dis. 


TONSILLECTOMY IN DipuTHekta Carriers. K. Grar, Schweiz. med. Wehnschr 
78:75 (Jan. 31) 1948 


Che conservative treatment of the diphtheria carrier has not been followed by 
the desired results The author is of the opinion that persistence of diphtheria 
hacilli depends on the presence of the disease in the mouth and nasal cavities, and 
that tonsillectomy and removal of the adenoids, when properly performed, nearly 
lwavs eliminate the organisms. He also maintains that in cases in which the 
natient has been ill with diphtheria and the bacilli have not disappeared by the 
eighth week following recovery from the disease the operation may be performed 
He recognizes that before operation conservative methods may be tried to eliminate 
the bacilli. He mentions various antiseptics, especially penicillin. He recommends 
that penicillin be used through injection or as a nasal inhalation or spray. If 
these methods do not succeed after three to four weeks’ trial, operation should be 
resorted to. He is of the view that while the organisms may persist for a number 


i days after the operation, in most cases fourteen days after removal of the tonsils 


and adenoids bacilli are no longer found by cultural methods 


Ant and Ast, Chicago [Am. J. Drs. 
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Larynx 


THERAPY FOR SupGtorric LaryNor iit . MARINON 

and F. Fracasso, Clin. pediat. 30:247 | 1) 148 
Thirteen children with subglottic laryngitis were treated by roentgen irradiatwt 
Excellent results were obtained in 2 of the 3 children who still showed constriction 
two to three weeks following tracheotomy. Good results were obtained with the 
treatment of 5 children with acute laryngitis (1 with the severe disease and 4 
with the mild form). Only 1 of 4 children with s ihacute laryngitis obtained any 
relief from the treatments, and 1 child having the chronic disease with acute 
exacerbations was not benefited. It was apparent that the earlier in the disease 
the roentgen treatment was given, the better the chance for relief of the conditior 
No serious difficulty was encountered trom an immediate edema of the larynx 
following the irradiation; howevet small initial doses are recommended tor 


hildren racheoto ube 
without tracheotomy tubes Boston [Am 


Nose 


OF THE FRONTAL SINUS: SOME Notes on Its Artiococy, PaTHOLocy 
axp Diacnosis, Epwarp F. Stewart, J. Laryngol. & Otol. 63:70 (Feb) 
1949 
Mucocele of the frontal sinus, usually unilateral, 1s an indolent, insidious, slow 

progressive dilation of the frontal sinus, at the site of an old infection and 

resulting from an accumulation of mucoid material. Stewart discusses the problems 
that arise when secondary infections supervene on an old chronic sinusitis. The 
theories on the production of mucoceles are enumerated. Because of their slow 
development, pain is not a predominant symptom im early cases. However, when 


an acute infection develops, pam 1s severe Sureical intervention by relieving 


pressure and establishing drainage gives much relief. Several cases are reported 


and the operative procedure is given in detail LeJeune, New Orleans, La 


Tue ReMovAL OF SECKETIONS FROM THE Nasat ANTRUM Tue Part PLayvep 
ny Pressure WHEN IRRIGATING THE Nasal Passace with WARM SALINE 
SotuTion; a Puysicat Hyporuesis. J. J. Cantor, Laryngoscope $8: 1307 
(Dec.) 1948 


Cantor attempts to prove theoretically how secretions may be removed from a 
sinus by irrigating the nasal cavity with warm sodium chloride solution. He shows 
that the warming, and hence expansion, of the air of the sinus, forces the secretions 
out, rather than that the fluid passes out by the ostium of the sinus li the ai 
is allowed to cool. repetition of the procedure will remove further secretions. He 
suggests that the procedure be called “the interrupted replacement method.” 


Hitscuter, Philadelphia 


CONGENITAL ATRESIA OF THE NASOLACHRYMAI Deer. Nicnoras W. WovwitkKa 
Canad. M. A. J. $9:357 (Oct.) 1948 
A geneologic tree showing the occurrence of congenital atresia of the naso- 
lacrimal duct over five generations ts presented Nine of 46 members of the 
family were afflicted. The question of penetrance of the dominant gene 1s 


commented on McGuican, Evanston, [Am Dis 
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Miscellaneous 


P. Loncmrre 


CONGENITAL ATRESIA AND TRACHEOESOPHAGEAL FIstuLa 


Jr., Arch. Surg. $5:330 (Sept.) 1947 


This congenital anomaly, if untreated, is incompatible with life. In recent years 
it has been satisfactorily corrected by surgical procedures. The author reports on 
5 infants with congenital atresia of the esophagus and tracheoesophageal fistula who 
were operated on, In all instances the fistula was ligated and an end to end anas- 
tomosis of the esophagus performed. The first patient died immediately after 
operation. In the last 4 consecutive children the operations have been successful 
These children are taking al! feedings by mouth and are gaining weight satisfac- 
torily. Certain features of the diagnosis, the operative technic and the postoperative 


care are discussed Kaiser, Rochester, N. Y. [Am. J. Dis. 


Ineanr Speech: Devetorment or Vowet Sounps. Orvis C. Irwin, J. Speech 
& Hearing Disorders 13:31-34 (March) 1948 


Analysis of the percentage of total occurrence of vowel sounds in each of 
fifteen age levels at two month intervals shows that while most of the vowel 
sounds are used by young infants, only three of them, the front vowel sounds 
“sun,” are con- 


¢ as in “set” and i as in “sit” and the middle vowel sound « as in 


sistently used by infants at the first age level of 1 to 2 months. The newborn 
infant’s vowel sound repertoire is decidedly unlike that of the adult There 


is an infant vocalization or preponderance of front and middle vowel utterance 
during the first year, which thereafter gradually diminishes, while back vowels 
increase, until at 2% years the percentage distribution approximates that of the 


adult, without wever, being > 
ult, out, ho er, being identical with it Patan, Wichita, Kan 


fue Correcrionist oN THE CEREBRAL Patsy Team. Joun C. Snipecor, 


J. Speech & Hearing Disorders 18:67 (March) 1948. 


The child with cerebral paralysis presents complications above and beyond 
articulatory deviations. The child, for example, may be aphasic or hard of hearing 
or may stutter. There has been almost no objective research related to speech 
training for children with cerebral paralysis. Each type of cerebral paralysis 
requires a different clinical approach. Achievement of relaxation, the cornerstone 
of all speech work, is the first step; easy, onflowing vocalization with relaxation 
is the next; exercise on individual sounds follows this. Simple nonsense syllables 
and words are then taught; more difficult words and sentences come next; then 
transfer of learning must be accomplished before the speech correctionist’s job is 


completed. The child is taught to speak, still relaxed, in a sitting, and then in a 
standing, position. The mental hygiene aspects of speech correction should be 
kept in mind at all times. Frequently children think they will learn to speak 
effectively in a short time; but emphasis must be placed on the pleasure arising 
trom the task, and on small gains, in order to avoid disappointment from expecta- 
tions of improvement in a stated period. The child with cerebral paralysis needs 
warmth and affection, The methods used, the set-backs that occur and the improve 


ents made should be recorded in writing and, when practicable, on phonographs 


Patmer, Wichita, Kan 
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ANTIHISTAMINIC Drucs IN THE TREATMENT oF Upper Respiratory [Ract 


Ixnrection. Joun S. Gorpon, Laryngoscope §7:1265 (Dec.) 1948 


Admitting that it is difficult to ascertain the effect of treatment on self-limited 
disease, Jordan has endeavored to evaluate the effect of the antihistamimic drugs 
on infections of the upper respiratory tract. Tripelennamine hydrochloride (pyri- 
benzamine hydrochloride*) was the most satisfactory and seemed to be beneficial 
in most cases. In a few cases the common cold may even have been aborted in 
t “igh 

x to eight hours Hirscuter, Philadelphia 
Dr. Tuomas (1621-1675): A Great SevenTRENTH ENGLISH 
ANATOMIST AND CLINICIAN Antictrpatep Many Mopern [Discovertes 
Water A, Wetts, Laryngoscope 59:287 (March) 1949 


Willis was a great anatomist, clinician and philosopher. His name is linked 
with the discovery of the accessory nerve (Willis’ nerve), the circle of Willis, the 
phenomenon known as paracusis Willisii, or Willisiana, and with certain facts 
concerning diabetes (Willis’ disease). He wrote on many other subjects, and his 
works were widely accepted and read at the time. Much of his writing showed a 
remarkable anticipation of the modern theories of medicine. Some medical his 
torians have disparaged Willis and his works. He did have certain faults, which 
caused some antagonism, but was nevertheless one of medicine's great and should 


so be remembere > 
embered Hirscuier, Philadelphia 


or tHE Uprer Respiratory Mucous MEMBRANE IN THE Patuo 
GENESIS oF Potuomyeritis. W. Luovp Aycock, Laryngoscope $9:335 (April) 
1949 


Aycock reviews and analyzes the poliomyelitis-tonsillectomy problem concisely 
and clearly. In some of the surveys the relationship is diluted or lost because of 
statistical considerations and because of different points of view. For instance 
one must follow hundreds of patients who have recently undergone tonsillectomy 
before one encounters a patient who has poliomyelitis, but if one examines many 
patients with bulbar poliomyelitis, one soon finds some on whom the operation 
has recently been performed 

The conclusion arrived at is: Don't do elective tonsillectomies when the virus 


poliomyelitis is prevalent. Hitscuer, Philadelphia 


HematoLocy. JoserpH Snea and Joun Sea Laryngoscope 
§9:693 (July) 1949 
Many of the recent advantages in hematology are of interest to the otolaryn 
gologist. These are discussed with emphasis on the newer drugs and methods of 


treatment 
Hirscurer, Philadelphia 


Psycnosomatic Aspects or Diseases or Tue Ear, Nose ann THroat 


D. Coteman, Laryngoscope 59:709 (July) 1949 


In this article Coleman shows with concrete examples how important is psycho 
somatic therapy and how disastrous are the results if such therapy is omitted 
vhen needed. He shows how a tonsillectomy should be handled to avoid psychic 
trauma. He also illustrates with other conditions, such as tinnitus, and deafness, 


osmetic disfigurations and hysterical aphonia. The paper is clear, practical and 


Hirscuter, Philadel 
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Carori Pars. Jerome A. Hitcer, Laryngoscope 59:829 (Aug.) 1949 


Imbalance of the autonomic nervous system is exhibited perhaps principally i 


alterations in vasomotor control of the carotid arterial tree. Clinically, contro! 


of the arterioles rather than of the large arteries is the important phase The 
wheal and edema of allergy are probably due to such an imbalance, and an allergic 
person is one with an unstable autonomic nervous system. Passive dilatation 
with a resultant stretch in the arterial walls behind an angiospasm, results im 
pain in the affected area. The pain is a throbbing one, being accentuated by the 
pulse. Supportive pressure frequently gives some relief. A common site is at 


the bifurcation of the carotid artery, with a tender pulsating swelling present 
Facial pain which does not correspond in area to distribution of the sensory fibers 


is usually of this nature 


Intranasal operation, by altering the sympathetic imbalance, may give relic 
from pain, but, unfortunately, this relief is only temporary. It is one of the reasons 
such surgical procedure has fallen into disrepute 

Autonomic imbalance may be inherited. Emotional changes may be physical 
such as exposure to certain inhalants and food or changes in temperature, humidity 
and light Treatment is directed at the cause, and, in addition, certain drugs 
which counteract the angiospasm, such as nicotinic acid, tripelennamine (pyri 
benzamine*), ergotamine tartrate and tetraethylammonium chloride, are useful 


Case histories are given HITSCHLER, Philadelphia 


Tue Parno.ocy or THE Broncnuus. Oscar Averpacn, New York State J. Med 


49: 900 (April 15) 1949 


The history of bronchial carcinoma is “mixed,” but the tendency today 1s to con 
sider that the neoplasm arises “exclusively from the bronchial epithelium.” The 
types are squamous cell carcinoma, undifferentiated cell carcinoma and adenocar 
cinoma; the first two constitute the largest group. Carcinoma of a bronchus is 
found in about 1 per cent of all autopsies and in about & per cent of all other deaths 
from carcinoma. The condition is apparently on the increase; at least it is being 


observed more frequently. In this series of 50 autopsies, 92.5 per cent of patients 
were men, and 7.5 per cent were women; 15 per cent were Negroes. The greatest 


number were in the sixth and seventh decades of life. The right and left lungs 


were about equally involved; the upper lobe was involved more frequently than the 
lower. The author classifies carcinoma of the bronchus in three groups, the hilar 
the pulmonary and the peripheral types, on the basis of “gross appearance.” Micro 
scopically, the lesions in nearly all cases were inclined toward metastasis. The 
adenocarcinomas often metastasized elsewhere than in the chest Iwo tables 


and seventy references are set down for those who wish to study intensively the 


pathology of the lung Voornuees, New York 


Tie 


Rote or Bronxcnoscopy tN DIAGNosis AND TREATMENT (SYMPOSIUM- 
PRIMARY CARCINOMA OF THE LUNG). Louris H. CLerr and Perer Hersut 
New York State J. Med. 49:907 (April 15) 1949. 


- These authors report their studies from Jefferson Hospital, Philadelphia. It : 
is frankly admitted that bronchoscopy does not solve all problems in carcinoma of 
the lung. Some failures are due to inalnlity to reach the site with the bronchoscope 


others occur because it is not possible to obtain a section from the area of greatest 
involvement One may obtain infiltrated specimens only Later, studies taker 


elsewhere may show up the failures, because conditions may then be more 
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cytologn 


instances of cancer diagnosed by 


180 


1947, a follow-up was attempted to compare 


favorable. During August 
diagnosis with other methods All those 
opy or other procedures. In 161 of 


ytology were confirmed by bronchos« 
cases (89.7 per cent), neoplastic cells were found in tissues removed broncho 
scopically A positive or inferential diagnosis was made by 

studies were positive and confirmed m 


bronchoscopy 


113 cases (62.8 per cent), but cytologic 
some 89.7 per cent, a difference of 27 per cent. In the cystolog ally positive cases, 
surgical extirpation was more frequently possible than in those m which diagnosis 
he authors state: “It is our opinion that, when roent 
are 


vas bronchoscopx 
made and when all patients with que stionable shadows 
examina 


gen studies are 


subjected to bronchoscopy so that secretions may be sec ured for cytologic 


tion, the diagnosis of bronchogemic carcinoma will be made earlier, and the 


prognosis will become more hopeful.” 


Voorners, New York 


W 


Carcinoma IN SPpuTUM AND BRONCHIAI SECRETIONS 


and J. R. McDonaro, Surg., Gynec. & Obst. 88:273 (March) 1949 


Attention is directed to the variation in the appearance of carcinoma cells in 
sputum or bronchial secretions lepending on the histologic type of tumor in 
the bronchus. Cancer cells orgmating in a bronchogenic carcinoma of small 


squamous cell type provide the most 


jistinctive morphologic characteristics. \ diagnosis of the histologic type of 
in the case of these two cell types. In most 


" 


ell (oat cell) type or in a keratinizing 


tumor present was usually possible 


ther bronchogenic carcinomas, especially im the more undifferentiated tumors, 


. diagnosis of “carcinoma cells pre sent” was made without reference to the his 
tologic type. 
in which the smears were diagnosed as positive for 


Analysis of 150 cases 
In 141 of the 146 cases a final diagnosis of 


arcinoma ceils was carried out 


primary or metastatic carcmoma of! the lung was made In 3 cases false positive 


diagnoses were made, and in 2? cases the final diagnosis was not definitely 
established 


arcinoma cells in sputum or bronchial secretions provided the only preopera 


cent) of a total of 58 cases in 


tive microscopic evidence of cancer in 25 (43 per 
this series in which surgical exploration was carried out. Of 24 cases of broncho 
venic carcinoma in which the lesion could be remov ed, cancer cells in the smears 


9 cases (37 per cent) 


provided the only microscopi evidence of cancer im 


FrrepaerG, Chicago 


Srricture or Acip-Pertic ORIGIN 


(Gastric RESECTION FOR ESOPHAGITIS AND 
O. H. WANGENSTEEN and N. L. Leven, Surg., Gynec. & Obst. 88:500 (May) 


1949 


Relief from esophageal obstruction followed gastric resection in 6 patients 
who presented climeal evidence ot esophagitis or esophageal stricture, or both 


Chree of the patients had in association duodenal ulcer; 1 had a gastric ulcer 


1, a congenitally short esophagus and repeated hernatemesis of unknown origin 


and 1 patient had a stricture of the lower part of the csophagus of unknown ormgn 
Relief from the tendency toward ulcer by a satistactory gastric resection seemed te 
be effective for the esophagitis and esophageal stricture resulting theretrom The 


authors propose, as a corollary, 


esophagitis may be a manifestation leer 
Frieppers, Chicago 


that thet hservatior mstitute evidence that 
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Uncommon Tumors or tHe Sativary GLANns. M. C. WHeEeEtock and T. 
Mappen, Surg., Gynec. & Obst. 88:776 (June) 1949. 


Attention is called to the emphasis placed on mixed tumors of the salivary 
glands and their malignant phases, often to the neglect of other neoplasms arising 


in these areas. The authors present 13 uncommon tumors of the salivary glands, 
among them 2 adenomas, 2 hemangiomas, 1 lymphangioma, 1 perineural fibroma, 
1 papillary adenocystoma lymphomatosum, 1 leiomyoma, 1 leiomyosarcoma and 
3 lymphomas The group of lymphomas included lymphosarcoma, malignant 


lymphocytoma and atypical Hodgkin's disease Frrevserc, Chicago 


CONGENITAL Cyst or tHe Face AND Neck. Ateert Jentzer, Pract. oto-rhino 
laryng. 11:103, 1949 


\fter discussing the three types of congenital cysts, branchiogenic tonsillar, 
mucoid and dermoid, and their differential diagnosis, the author presents a case 
ot a dermoid cyst of the neck with a fistula. He differentiated the diagnosis from 
that of other cysts and eliminated the possibility of fistula due either to tuberculosis 
or syphilis. He excised the cyst and followed the excision with an injection of 
40 cc. of a mixture of formaldehyde solution, alcohol and glycerin, effecting a 


complete cure Persky, Philadelphia. 
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Society Transactions 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 


Oliver E. Van Alyea, M.D., President 


Lowrence J. Lawson, M.D. Secretary 
Monthly Meeting, Nov. 7, 1949 


Joun S. Gray (by invitation) 


Physiology of Respiratory Resistance. 


The sequence of physiopathologic changes in progressive obstruction of the 


upper respiratory passages is described as (a) impairment of ventilation capacity 
a ventilation inadequate t 


which causes dyspnea and (b) hypoventilation, 1. ¢ 
which causes asphyxial changes in the arterial 


the requirements for gas exchange 
blood, consisting predominantly of a rise in free carbon dioxide but also a fall in 
Each of these blood changes eventually constitutes a 


oxygen saturation and px 
serious threat, and restoration and maintenance of the airway is the only way t 


¥ 


correct all three. As hypoventilation progresses, a crisis is reached in which 


because of the imbhibitory effects on respiration of severe 
A vicious cycle is thus set up which terminates abruptly i 


respiration weakens 


asphyxial changes 


im apnea 


Favorable Results in Bulbar Poliomyelitis Treated as a Problem in 
Respiratory Obstruction. JTromas ©. Gartoway and Martis H 
(by invitation) 


It has been assumed usually that in cases of bulbar poliomyelitis the grave 
the virus itself. We have quite a different 


effects were due to direct action of 
concept of it. Treatment under nearly ideal conditions based on that concept 
recovery from bulbar poliomyelitis in 15 consecutive cases—all the 


resulted in 
cases of bulbar poliomyelitis among a total of 127 cases in nearly three years 
This rate contrasts with a mortality rate in the same area for the same period 
of 24 per cent in cases of bulbar poliomyelitis and 3.4 per cent in all cases. (Our 
recent results, however, have not been so good with patients hospitalized late.) 


Anoxia, with associated carbon dioxide excess, is frequently overlooked as an 
important cause of symptoms and serious pathologic changes. Especially is this 
true in secretional obstruction. We believe that the chief difficulty in severe bulbar 
poliomyelitis is usually interference with the swallowing mechanism, resulting in 
accumulation of secretion, food, fluid or vomitus in the airway. This interference 


results in anoxia, with its central and peripheral effects, and in secondary pul- 
These are usually promptly relieved on clearing the airway, if 


monary changes 


done early 
In the 15 cases with recovery reported, the following measures had been used 


(1) adequate postural drainage at 25 to 35 degrees; (2) continuous water suction; 


(3) oxygen and parenteral fluids and feeding; (4) use of the respirator when 
respiratory failure threatens, and (5) tracheotomy when indicated to prevent danger 


ous anoxia and accumulation of carbon dioxide; to prevent drowning in secretions ; 
to permit by-passing of accumulation of fluid; to allow aspiration of the lower air 
passages, and to make safe the use of the respirator, Tracheotomy was necessary 


in 6 of the 15 cases 
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The methods for the safeguarding of the airway must be effectively applied 
hefore there occur severe brain damage or irreversible changes in the pulmonary 
field, such as atelectasis, atypical pneumonia and pulmonary edema, which so often 
kill these patients. We believe that administration of carbon dioxide is not 
indicated in respiratory obstruction This paper was published in full in /he 


Journal of the American Medical Association (14121, [Sept. 3] 1949) 


DISCUSSION 


De. Martin H. Serrert: I have been seeing cases of poliomyelitis tor about 
nineteen years, now, and for the past seven years have had charge of the poliomye- 
litis service at Evanston Hospital. We have had about 900 cases on the service, a 
large share of them during the last six or seven years. I was fortunate to have 
in the hospital a man with the courage and decisiveness of Dr. Galloway, because 
that is what it took and that is what it still takes 

Chis vear, as Dr. Galloway told you, we have not had recovery in 100 per 
cent of the cases, but there are some extenuating circumstances. We have had 
% cases of bulbar poliomyelitis this year—about as vicious as anything I have 

Five patients died. One patient came in about eight hours before death 
in a state of cyanotic flush, with elevated blood pressure and a dark flush 
lracheotomy was performed shortly after admission, and im spite ot everything, 
several asphyctic crises developed, and she died | think in general when one 
ees these spells of cyanosis or anoxia one can just about halve the expectancy of 
that patient's chance for recovery. We were not permitted to do a tracheotomy 
early on the second patient Che third patient, who came in about the fifth day 
i the disease, had already had several crises and had cyanoti« pallor, in shock ; 
tracheotomy was done, and about 150 cc. of fluid gushed from the tracheotomy 


wound. He died within three hours. In the fourth patient tracheotomy had 


apparently been done in time, but he died within a few hours I cannot help 


iceling that in this case there had been enough virus infection to knock the patient 
out The fifth patient was a pregnant woman who had been in bed because of 
hemorrhage She had to have an emergency cesarean section following premature 
separation of a placenta previa. The next day she went into a state of crists, and 
her in a respirator but finally had to perform a tracheotomy, and she 

mot survive 
Actually, the plea I would make is, first of all, for a change in attitude I 
curvived the first twelve years or so of my contact with poliomyelitis with an 
attitude that | am sure was not healthy: that bulbar poliomyelitis was a vicious 
iulminating infection of the brainstem and was fatal. That is a defeatist attitude 
Chere is something that can be done to save the patient from it. As Dr. Galloway 
aid, when one sees paradoxical breathing, it is amazing; this patient had marked 
aradoxical breathing, and when Dr. Galloway put a tube into the trachea the 
atient breathed normally. We physicians should change our attitude to one ot 


he poliomyelitis team a laryngologist with 


hope and activity. We must include im 
courage and understanding. The treatment of poliomyelitis requires teamwork. The 
use of postural dramage and suction and oxygen is necessary I would plead tor the 
use of the respirator with cases of bulbar poliomyelitis, but unless one can keep a 
clear airway, it is dangerous. Wangensteen suction is of utmost importance to keep 
4 the mout! t} patien nay not be able to handle it 1f he 

tube is valuable 
is indicated. When 
about, I want a 


I know cyanosis 


| 
| 
te 
é tracheotomy performed whether or not he is cyanotic, because Ey eer 


SOCIETY TRANSACTIONS 


ill appear. Before the days of tracheotomy, | never saw a patient in 
condition for whom the ending was not bad 

\ cyanotic flush is bad; cyanotic pallor ts worse 1 think we must stress the 
recessity of staying away from optates and barbiturates. | think they are deadly 
The best sedative | know is tracheotomy, oxygen and, sometimes, the respirator 
We are not selling tracheotomy but the principle of keeping the airway open. It 
is true that in a place where only inexperienced help is available one will have 
to do more; no matter how experienced our own group 1s there are still cases 
with which we have trouble. We 10 tracheotomies in 26 cases of bulbar 
poliomyelitis and 12 cases of respiratory obstruction this year 

De. Paut HoLIncer Certainly, these papers are timely expositions of 
important work that has been done The paper Dr. Gray presented summed uj 
the problem better than anything | have heard. Dr Galloway's work, of course, 
is known throughout the country and the world. I think tracheotomy ts beme 
accepted more than it used to be in tracheobronchitis, and gradually its use ts 
being expanded to other fields. Tetanus, as Dr, Galloway said, has been an med 
cation for tracheotomy at Cook County Hospital, and at Research Hospital we have 
advocated and used it with success m maintaining the airway In trequently 
recurnng cases of postoperative pulmonary collapse, especially following esophageal 
surgery, tracheotomy is being used. In cases of cerebral hemorrhage with inability 
ty swallow, in which the patient has aspirated fluids. it should also be considered 

The increased acceptance of tracheotomy has been in part due to great umprove 
ment in postoperative care of the tracheotomized patient. The operation ts no 
longer associated with high mortality Steam rooms, electric suction pumps, 
chemotherapy and good nursing care have all combined almost to eliminate the 
problem of post-tracheotomy atelectasis and pneumonia These complications 
formerly led physicians to postpone tracheotomy until the patient could hardly be 
expected to recover, and the operation was too frequently regarded as only a last 
minute gesture 

| should like to correct one impression Dr. Galloway seems to have with regard 

ur work with carbon dioxide as an expectorant and its theoretic use in Cases 

laryngotracheobronchitis. This work was done four or five years ago whet 
ve used various chemical agents to determine the effect of expectorants, Oxygen 
and carbon dioxide on the trac heobronchial tree. We found different actions of 
these chemicals at various levels of the bronchial tree. We found that carbon 


dioxide liquefied secretions and that oxygen had a drying effect. We tried this 


in conditions such as postoperative collapse in which there was considerable secre 


tion. and also in cases of tracheobronchitis and confirmed the experimental studies 
i the various effects of these gases Chis has been misinterpreted by some whe 
thought we were advocating the use of carbon dioxide in dyspneic or even cyanotx 
whe had tracheobronchitis. This ts an errof and | take this opportumtty 

orrect the statement 
Dex. Frepertck Hiter About four or five years ago 1 made a few con 
ents to your society with regard to some of Dr Galloway's cases of tracheotomy 
not so much could be said about the procedure, even though it 
appeared to have saved the lite of one or another of the patients. Meanwhile you 
we heard Dr. Galloway discuss his impressive series of cases. 1 think there ts 
oubt that he has saved the lives of a number of patients who would have died 

it tracheotomy 

Neurologists are seldom asked to see such patients these days, although we are 
ich intereste’ in the problem. We diagnose bulbar poliomyelitis on the ground 


saralvtic medullary complications, and we see such patients becoming as] hyxic, 
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whereby abnormal secretions and drowning in their own lungs often complicates 
the picture. From a neurologic angle I think it should be possible to make a 
diagnosis of a primary polioencephalitis on the basis of characteristic cranial nerve 
paralyses pointing to the medulla oblongata. In the older literature, between 1900 
and 1910, one will find such cases described. The characteristic abnormal secre 
tion, which is not only pharyngeal but also bronchial, has also been observed 
Many years ago pathologists, in describing severe inflammatory lesions in the 
medulla oblongata, stated that, whereas the spinal form of poliomyelitis shows 
affinity of the inflammatory and destructive process for the ganglion cells in the 
anterior horn, the inflammatory lesions in the bulbar type are found to be more dif 
fuse throughout the medulla. Lately, Dr. Magoun and Dr. McCarter have verified 
these observations made by Wickman and others forty years ago. 

I think there is no doubt that there are cases of bulbar poliomyelitis in which 
respiratory difheulties leading to anoxia and hypercapnia cause a secondary cir- 
culatory damage to the brain. Whether the whole bulbar syndrome is anoxic by 
nature is another question. Patients who have true ‘pulbar poliomyelitis are, in 
my opinion, endangered primarily by paralysis of the respiratory center, to which, 
of course, is added the effect of respiratory paralysis itself 

I should like to propose another idea that may explain part of the clinical 
picture. What is the difference between acute bulbar poliomyelitis and acute 
bulbar paralysis as we see it, e. g., in apoplectic bulbar paralysis or in cases of 
myasthenia gravis with severe involvement of the muscles of the pharynx and 
larynx The outstanding difference seems to be this abnormal secretion in polio 
myelitis, which is obviously of central origin. The hypersecretion, with which 
the patient cannot cope, makes bulbar poliomyelitis resemble other conditions when 
tracheotomy is used efficiently. The hypersecretion in which patients with bulbar 
poliomyelitis may drown is, in my opinion, of central origin, probably due to an 
inflammatory lesion about the salivatory nucleus 

We physicians know many instances in which anoxia of the brain manifests 
itself, e. g., in severe hemorrhages and also in various other circumstances. From 
a pathologic angle, patients with bulbar poliomyelitis fail to show the typical signs 
of anoxia and certain other manifestations which he did not describe, such as 
for instance, loss of consciousness and convulsions, which are usually not seen in 
our patients. I think that hypercapnia may be more important a factor than 
anoxia, and, if I understand Dr. Galloway correctly, his thoughts are very similar 

Would it be of any advantage to give these patients alkalis, in the form of 
ammonia or otherwise, to counteract the acidosis? 

Dr. Joun S. Gray Dr. Hiller asked about the possibility of giving alkalis 
tor acidosis. Of course it would be possible to give sodium carbonate, for example 
not an ammonium compound. Giving alkalis will not reduce the high level of 
free carbon dioxide in the blood nor correct the anoxemia, although it might 
reduce the acidosis. I think to correct the latter condition without correcting the 
other would accomplish very little 

Dr. Tuomas C. GALLoway We are firmly convinced that in the majority 
of cases bulbar poliomyelitis should be treated chiefly as a problem in secretional 
obstruction until some direct attack on the virus is possible 

[ am glad Dr. Holinger agrees that the administration of carbon dioxide is 
not indicated in respiratory obstruction. Tracheotomy, of course, is not a danger- 
ous thing, as Dr. Holinger pointed out, and has many widening uses. On occasion, 
laryngologists stand more in need of education than do general practitioners about 
the necessity and safety of this measure. 
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Dr. Hiller has brought up the question of pathologic and clint al correlation 
It is a long story and the answer ts fot easy From an extensive experience with 
monkeys and human beings, Dr. Bochan of Johns Hopkins says the attempt can 
easily lead to serious error It must be remembered that nearly all of the patients 
with poliomyelitis who come to the autopsy table have died of asphyxia. It ts 
hard to separate virus from asphyxial effects on the central nervous system which 
may markedly increase secretions. We do use the bronchoscope, but in a mort 
bund patient who is resistant it may add too muc h strain. I have come back to 
believing that it is often best to do a tracheotomy immediately rather than attempt 


to insert a bronchoscope. The bronchoscope does help to prevent emphysema 


Heating of the Human Maxillary Sinus by Microwaves. Jour 
BaLLeENcER and Starroxp L. Ossornt iby invitation) 


This paper will be published in a future issue of the ArcHives 
pal 


DISCUSSION 


Dr. Starrorp L. Ossorne The only known factor that is really definitely 
proved is that high frequency current will and does produce heat in living tissue 
How much it does produce is always a question Various methods have been 
used to see whether or not the temperature can definitely be raised. Our work 
has shown some slight rise in temperature, not very pronounced but still statis 
tically significant on a 5 per cent level of probability. One wonders whether such 
a slight elevation might have any clinical value | think we physicians forget 
that the heat capacity of the tissues ts high and that they will absorb tremendous 
amounts of heat without showing a change in the basic level It is quite con 
ceivable to me that we might get excellent clinical results without a large increase 
in temperature. Increased temperature, does increase blood flow I am a little 
more concerned with the propaganda we shall inevitably find as a result of this 
new form of radiation. It should not be associated with the term “radar 

With the use of conventional diathermy radiation was measured in terms of 
50 to 750 meters in wavelength This was succeeded by short wave diathermy 
with a wavelength of 24 to 6 meters, which is now meeting competition with 
this new form of radiation. Most of us knew experimental work was being done 
with wavelengths of 1 meter, but believed this was merely experimental laboratory 
work and would never have clinical application. With the advent of World 
War Il. the magnetron tube was perfected, giving a wavelength between 12 and 
13 cm. Short wave diathermy has approximately a frequency of 12 million to 


100 million cycles per second. We have now jumped the development of the 


microtherm to 3,500,000,000 cycles per second We have never been satisfied to 
assume that the only effect of diathermy would be heat The German literature 
has been full of other effects than heat It was stated that certain organisms could 
he definitely killed with a definite wavelength while others would be stimulated 
to further activity. Later, evidence was shown that most of the claimed effects 
were the results of uncontrolled researc! and could not be substantiated 4 
paper coming trom an excellent center showed that when one used microwave 
diathermy blood flow was materially inc reased, but that when short wave diathermy 
was used the blood flow was not inc reased, or if there was any change it was 
backward. That work was duplicated in two or three laboratories, and these 
results could not be duplicated 

The matter of radiation affecting the eyes 1s creating a good deal of attention 
Having done some work in short wave diathermy, I thought it would be a good 


t 
idea to duplicate this work again, and we have found no ill effects when using 
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Since then more extensive work has shown lenticular opacities to be 
radiation is used. The thing | am afraid most people 
secured in these studies is beyond the temperature 


I do think there is not anything new about heat 


nmcrowaves 
present when microwave 


overlook is that the temperature 


that should be used in practice 
producing lens opacities, but I do believe the danger is not great MH one uses caution 


Diathermy is not innocuous It is dangerous in untrained hands, either short 


wave or the newer method. A good deal more work will have to be done before 
be determined Sut one point is the small size of the 


its rightful place can 
For the otolaryngologic 


directors used, which greatly limits the area to be heated 
ophthalmologic specialty that would be an advantage, because with short wave 


and 
Another important factor is the 


it is difficult to get electrodes small enough 
No one vet has been able to state what constitutes an accurate 


matter of dosage 
tissue tolerance 


dose There is no way of determining dosage other than by 
| hope you physicians will not be misled by articles coming 
j } ) 


In your specialty 
You are told to set a 


out’ that state a certain output trom the generator 1s used 
machine at a given setting, but there 1s no guarantee that two patients are going 
amount of energy, although the output Offered 1s identical, and 


to absorb the same 
Energy absorption determines the tissue 


that should be clearly kept in mind 
} 
Chat may explain some of the difheulty one gets ito in determining 


temperature 
assurance that all the patients received the 


the value of this work There is m 


same amount of heat. I would suggest to anyone wishing to duplicate the work 


if thermistors instead of thermocouples for taking measure- 


that he consider the use + 
one has to take the couples out and, after heating, 


ments At the present time 


reinsert them. In this way a great deal of heat is lost, and the highest temperature 


is probably not being attained 
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Book Reviews 


Blakiston’s New Gould Medical Dictionary. First edition. Edited by Harold 
Wellington Jones, M.D.; Normand L. Hoerr, M.D.. and Arthur Osol, Ph.D 
With the cooperation of an editorial beard and eighty contributors. Price 
$8.50 (textbook edition). Pp. 1294, with 252 illustrations on 45 plates, 129 
in color The Blakiston Company, 1012 Walnut St, Philadelphia 5, 1949 


rhe Blakiston Company describes this work as “a modern, comprehensive 


dictionary of the terms used in all branches af medicine and allied sciences, including 
medical physics and chemistry, dentistry, pharmacy, nursing, veterinary medicine 


biology and botany, as well as medicolegal terms, with illustrations and tables.’ 


This description is a concise summary of what is contained in this very compre 


hensive volume Every physician needs a dictionary, and the Blakistons have 


been publishing medical dictionaries under the tithe of “Gould Medical Dictionary’ 
since 1890, all of them having been accepted as standard. This present work 
however, is in no sense a revision of any of the excellent dictionaries of the past 
although based on them, and the new terms have multiplied greatly It is a 


completely new reference work, compiled by a staff of experts, and it is now 


many years since a really new work of this character has been put forth 


The format and printing are excellent; the many illustrations are very well 
done, and the binding is semiflexible, making a very compact and easily handled 
volume. Needless to say, the reviewer could only “spot check” the contents, but in 


doing this he was unable to find any mising term or inadequate description. It 


appears to be the most complete and thorough medical dictionary ever published 


and as such it should be in every medical library, private or institutional, especially 


in view of the fact that no new editions have appeared in recent years 


The 1949 Year Book of the Eye, Ear, Nose and Throat. Fdited by Derrick 
Vail, M.D., D.Oph. (Oxon.), Professor and Director, Department of Ophthal 
mology. Northwestern University Medical School, and Samuel |. Crowe : 


M.D., Professor of Otology, Rhinology and Laryngology, Johns Hopkins 
University. With the collaboration of Elmer W. Hagens, M.D. Cloth. Price 
$5. Pp. 580, with 125 illustrations The Year Book Publishers, Inc., 200 


FE. St.. Chicago, 1950 


Vail 


competently carries on that portion of the work previously performed by Louis 


Dr 


Far, Nose and Throat,’ 


In this issue of the “Year Book of the Eye 


Bothman. He has heen successful in bringing together those articles which seem 


to be the most valuable to the general practitioner and specialist in a concise 


form, in conformance with the policy laid down in previous editions. The second 


large portion of the book is adequately handled by the editors mn their usual manner 


the contents being in two large sections, on the ear, and on the nose and 


throat 


In both portions of the book, the comments of the editor are appropriate an‘ 


noteworthy The articles selected have been well chosen, and it is belived that 


this edition will enjoy the same amount of popularity as the previous ones 
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Directory of Otolaryngologic Societies * 


NATIONAL 


AMERICAN MepicaL Association, Screntiric ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RH#HINOLOGY 
Chairman: Dr. William H. Johnston, 1515 State St., Santa Barbara, Calif. 
Secretary: Dr. J. Milton Robb, 1553 Woodward Ave., Detroit 26, Mich. 


Place: San Francisco.” Time: June 28-30 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President: Dr. J. Mackenzie Brown, 1136 W. 6th St., Los Angeles 14. 

Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst Ave. Bldg.. 
Rochester, Minn. 

Place Palmer House, Chicago, Time: Oct. 8-13, 1950 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Leroy A. Schall, 243 Charles St., Boston. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1. 
Place: Hotel Mark Hopkins, San Francisco. Time: May 25-26, 1950. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Ralph A. Fenton, 1020 S. W. Taylor St., Portland, Ore. 
Secretary: Dr. Louis H. Clerf, 1530 Locust St., Philadelphia 2. 

Place: Hotel Mark Hopkins, San Francisco. Time: May 23-24, 1950. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND QOroLocicaL Society, Inc 

President: Dr. Robert C. Martin, 384 Post St., San Francisco. 

Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 

Place: Hotel Mark Hopkins, San Francisco. Time: May 25-27, 1950. 
SECTIONS: 

Eastern.—Chairman: Dr. Robert L. Moorhead, 125 Remsen St., Brooklyn, N. Y. 

Southern.—Chairman : Dr. William D. Stimson, 899 Madison Ave., Memphis, Tenn. 

Middle.—Chairman: Dr. J. Marion Sutherland, 3001 W. Grand Blvd., Detroit. 

Western.—Chairman: Dr. J. B. Naftzger, 6777 Hollywood Blvd., Hollywood, Calif. 


AMERICAN QOTOLOGICAL Socrety 

President: Dr. Philip E. Meltzer, 20 Charlesgate, W., Boston. 

Secretary: Dr. Gordon D. Hoople, 1100 E. Genesee St., Syracuse 3, N Y. 
Place: Hotel Mark Hopkins, San Francisco. Time: May 21-22, 1950. 


AmeErICAN OTORHINOLOGIC SocIETY FoR THE ADVANCEMENT OF Prastic 
AND RECONSTRUCTIVE SurRGERY, INC. 

President: Dr. Samuel F. Kelley, 47 E. 61st St.. New York 21. 

Secretary: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. George E. Shambaugh Jr., 55 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. Joseph W. Hampsey, 806 May Bldg., Pittsburgh 22. 


* Secretaries of societies are requested to furnish the information necessary to 
xeep this list up to date 
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Sklar's improved model 
SCHIOTZ TONOMETER 


EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, Inc., New York City 


The improved Sklar-Schiotz Tonometer 
is made to meet the specifications adopted 
by che Committee on Standardization of 
Tonometers of the American Academy of 
Ophthalmology and Otolaryngology. 

All parts, except the frame of this new 
model instrument, are made of non- 
magnetic stainless steel The moving parts 
are accurately machined, highly polished 
and fitted to close tolerances in weight and 
balance to minimize friction. The instru- 
ment is made to conform with the basic 
requirements of the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modified by him in 1925. 

There are two major improvements in 
this newly designed model by Sklar. They 
are: (A) the new shape of the hammer and 
its contact with the plunger, and (B) the 
new design of the dial with inserted mir- 
rot to overcome parallax. 

The new model instrument is guaran- 
teed to be serviceable, dependable and 
accurate for use by the profession. 


Complete detatled directions use, with 
Table of Intra-Ocular Pressures and 
Graphs, included with each instrument, 


LONG ISLAND CITY, N.Y. 


in case 


Price Complete $ 5 5 


Vt, 


/ 


2.00 years of Know-How 
maken OLA Golda the. 
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Original Reiner-Alexander Ear Syringes 


All metal with both caps removable. With carefully 
ground in barrel and ground in metal piston. Finest 
workmanship. Two sizes 75 cc. $22.50 


100 cc. $25.00 


Storz Instrument Company 
4570 Audubon Avenue 
St. Louis, Mo 


ISO-PAR 


(Coparaffinate) 


OINTMENT 


Contains 17% Iso-Par (14 parts Iso-Paraffinie Acids Co-Crs, Av. Mol, Wt. 174, modi- 
fled by 3 parts Mixed Amine Salts, principally ee 1-N, N-Dimethy! 
Benzylamine Salts of Iso-Paraflinic Acids, |. ¢., Iso-Octy!-Hydroxy-Benzy!-Dimethy!- 


Ammonium-Iso-ParaMfinate), Cetyl Alcohol, Beeswax, Titanium Dioxide, Lanolin, 
Petrolatum, Essential Oils. 


indicated in 


OTITIS EXTERNA 


Specific in Otomycosis. Highly effective in multiple infec- 
tions. The advantages of symptomatic relief and absence 
of irritation throughout treatments are notable, also. 


FUNGICIDAL ANTIPRURITIC 
BACTERICIDAL STIMULATING 
Watkenr, J 


Buncetis op tHe Jouns Hopkins Hosprrat, 1948: 225-228 
Reanpon, W. T., Archives or 1947: 294-297 


Available ot phormacies. Supplied in Ib, and jors. Somples upon request 


Medical Chemicals, Inc., 406 E. Water St., Baltimore 2, Md. 
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PRECISION TABLE AID 


A compression amplifier that limits any sound that is louder than 
normal speech 

Easy to use, it safely provides amplified hearing for childrens audi- 
tory training, adults who need clearer, more powerful amplification 
and doctor-potient interviews. 

Switch limits output to 100 db, 120 db or 140 db. 


Connects directly to any phonograph or radio. 


Order direct or write 
for dealer or trial 
offer 


PRECISIC.J HEARING AIDS 


5157 West Grand Avenue Chicago 39, Ill. 


For a Better Understanding of 


Nervous and Mental Diseases 


Archives of Neurology and Psy- 
chiatry gives practical assistance 
to those readers who would keep 
well informed about the rapid 
progress in these flelds. It pre- 
sents original articles, clinical 
notes, special articles, society 
transactions and book reviews 
and book notices. Each issue 
includes a large number of brief 


digests from current medical lit- 
erature which present significant 
findings of eminent neurologists 
and psychiatrists throughout the 
world. Well illustrated. Issued 
monthly. Averages about 2730 
pages annually. Price, $12.00 a 
year. Canada, $12.40. Foreign, 
$13.50. 


AMERICAN MEDICAL ASSOCIATION 535 North Dearborn Street, Chicago 10 


INSTRUMENT HOLDER 


HARRY NEIVERT, M.D., and LEO A. KALLEN, M.D. 


The if} jon shows an adjustable coil of wire, at- 
tacked at each end to p sts which are secured to « 
carved base-plate. The coil is prevented from lateral 
or upward cwplacement by a strip of metal running 
thre its bese. It is attached te the draping over the 
patient's chest by means of safety -pins as illustrated: 
er 2 towel clips may be clamped in alternate corners 
Attached to one post is a simple device which makes 
it possible to adjust the space between turns of coil to 
fit thim instrumects. 

The entire outfit is made of stainless steel, rigid yet 
Few in weight. For use on instrument table, a heavy 


This instrumen! -holder was designed for use by rhino- 
plastic and ophthalmic surgeons to prevent dropping 
of instruments which are usually left on the patient's 
chest. It provides: 


1. ANCHORSGE OF INSTRUMENTS. 
2. AND QUICK ACCESS. 


3. ECONOMY OF SPACE, TIME AND 
NCE. t-base model is procurable 


[ASSISIA 
S. G. KREBS CO. 


351 SECOND AVE., Cor. 20th ST, NEWYORK 10, N.Y. TEL. GR. 5-0585 


OVERALL 
DIMENSIONS 
7” LONG 
3” WIDE 
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with a RITTER Shockproof X-Ray 


OUR patients appreciate receiving treat- 

ment that is complete yet takes minimum 
time. With a Ritter Shockproof X-ray installed 
in your office, you are able to take radiographs 
easily and rapidly. You save your patients the 
inconvenience of referral. Their confidence in 
your skill is increased when you complete 
diagnosis and treatment in your own office. 


A RITTER SURGICAL 
CUSPIDOR, completely 
redesigned, provides greater 
efficiency at low water pres- 
sure. More effective vacuum 
control maintained with a 
finger-tip regulator at the 
aspirator handle. Use any 
aspirator tip. This modern 
equipment is a necessity in 
every doctor's office. 


a) 


without Delay 


The Ritter X-ray is easily operated with 
finger-tip positioning of the x-ray head. Proper 
angulation is quickly predetermined by cali- 
brated scales. In fact, operation is so easy that 
your nurse can accurately operate its simplified 
controls with only a few hours of instruction. 

For rapid, convenient radiographic diag- 
nosis, the Ritter Shockproof X-ray will save 
you time and increase your income. 

Visit your surgical dealer for a demonstra- 
tion. Ask him for a copy of “Two Important 
Years" —a study of x-ray in ENT practice. 
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Hazords of trauma pressure on the 
incisors by the usual mouth gag are 
eliminated by this simple instrument 


CONTACT is placed behind the canine teeth. The instru- 
ment provides better exposure and fits any mouth...from 
small child to adult. Easily adjusted from side to side, al- 
ways with two-point contact. Three sizes of tongue blades 
are provided. The contact portion of the ring is covered 
with small rubber tubing, as an added protection. This 
gag moy be used on edentulous patients. 


The new Atraumatic Mouth Gag, of fine 
material and workmanship, with three $25 
sizes of tongue blades . . . . COMPLETE 


Consult your Dealer or write to... 


SPECIAL SERVICES 
for the 
HARD OF HEARING ADULT 


A HEARING AID CONSULTATION 
SERVICE to help in the selection of the 
hearing aid that is best suited to your 
patient's needs. 


AUDITORY TRAINING to help your 
patient to get the most out of his hearing 


aid and to use all his remaining hearing 
efficiently. THE PARAVOX 


LIP READING to help your patient to VERI-small “HOLLYWOOD” 


integrate what he sees with what he hears. 


VOICE AND SPEECH WORK to help HEARING AID 
your emg retain pleasing tone quality Exceedingly small, lightweight, but powerful 
and clear speech. enough to compensate for extreme hearing 
losses. Thoroly tested for durability, moist- 
ure resistance, and ability to withstand shock! 
THE NITCHIE SCHOOL Thousands use — it. Nation-wide sales 
organization provides “one-minute” service. 
OF LIP READING, INC. = by Council on Physical Medicine and 


Founded 1903 Rehabilitation, American Medical Association. 


342 Madison Avenue, New York 17, N. Y. PARAVOX, INC. 


Murray Hill 2-6423 
Chartered by New York State Board of Regents 2056 East 4th St., Cleveland 15, Ohio 


| A safe, simple Mouth Ga 4 
safe, simple Mou 9 4 
for Tonsillectomy 1 
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THE ATRAUMATIC COMPANY 416 thirtieth street - OAKLAND 9, CALIFORNIA es. 
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THROAT SPECIALISTS REPORT 
ON 30-DAY TEST OF CAMEL SMOKERS: 


smoking 


Yes, these were the find- as 


ings of throat specialists 
after a total of 2,470 
weekly examinations of 
the throats of hundreds 
of men and women who 
smoked Camels —and 
only Camels — for 30 
consecutive days. 


IT WAS GOOD TO 4 
HAVE THE DOCTOR'S WORD 


ROBERT LAMEIE 

ON IT, BUT | KNEW CAMEL 
MILONESS AGREED WITH One of hundreds of 
MY THROAT FROM THE to coos! whe made 


the 30-Dey Comet 
mildness ua 
der the observation 
of throat spec 


START. THEYRE A 
GREAT SMOKE! 


4 
B.J. Reynolds Tobscce N.C. 


ACCORDING TO A NATIONWIDE SURVEY: 


MORE DOCTORS SUUKE CAMELS 


THAN ANY OTHER CIGARETTE 


Yes, doctors smoke for pleasure, too! In a nationwide survey, three independent research organi- 
tations asked 113,597 doctors what cigarette they smoked. The brand nomed mos! was Come, 
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SEN 


BOOKLETS 


@ FOR YOUNG PEOPLE 
will find the heip they 
pamphiets by Dr. Thurman 
ind teacher, as well as the 


ed to deal with this ¢ 


TIONS 


the parents 


THOSE FIRST SEX QUES HOW LIFE GOES ON THE AGE OF ROMANC 


nen and worn 


IN TRAINING 
THE STORY OF LIFE For boys of high school age, 


For boys and girls ten terpreting thelr adolescent 25¢ each 
Set of five in 
ents file case, $1.00 
@ FOR ADULT READING 
SEX EDUCATION FOR THE PRE- SEX EDUCATION FOR THE MARRIED 


SCHOOL CHILD COUPLE 
i & Jones and hKatherin By Emily Hartst 


K 5 

SEX EDUCATION FOR THE TEN 
YEAR OLD 

M e Bolle 12 pages 15 


iS 


SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Car! J. Hartma 12 


pages 
LESCENT GETTING READY FOR MARRIED LIFE 


THE FACTS ABOUT SEX HELP FOR CHILDLESS COUPLES 
{Iso Ry A Mi Kee By JD. Wa 6 


nts 


ANSWERS TO PRACTICAL QUESTIONS THE WORD YOU CAN'T SAY (MAS 
ON MENSTRUATION TURBATION) 


AMERICAN MEDICAL ASSOCIATION By M Ry Ha Lees 
535 North Dearborn Street 
Chicago 10, iM. 
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In acute and chronic 


By using the NICHOLS NASAL SYPHON, these cavities 
may be safely and successfully drained of mucopurulent 
material, thus affording prompt symptomatic relief. Used 
and prescribed for more thon 32 yeors. Prove its effective- 
ness on your most troublesome cases. Just mail the coupon. 


NASAL SYPHON 


NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J 
Please send details of SPECIAL OFFER “S” without obligation 


NAME MD 


ADDRESS 
CITY 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


tablished 19-4 


New Yi rk 3, N y 
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? The artist requires the best 
in brushes and _ colors. 


The specialist or general 
practitioner requires the best 
in instruments — such as this 
Welch Allyn No. 216 Oper- 
ating Otoscope. Rotating 
speculum holder provides 
greater operating space. No 
set, screw adjustments are 
necessary. Abundant, direct 
illumination is provided at 
the distal end of the specu- 
lum, with no light loss from 
prisms or projection lenses. 
Welch Allyn’s new  shatter- 
proof nylon specula are 
easily interchangeable. 


WELCH ALLYN 
No. 216 


WELCH ALLYN, INC. 


Electrically Illuminated Diagnostic Instruments 
AUBURN, N. Y. 
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HE Arcurves or Oro.arynco.ocy is published by the American Medical Association 
to stimulate research in the Geldof otlogy and laryngology and to disseminate knowledge 
in this department of 

Manuscripts for te to the editorial 
— 3, or to any other member of the Editorial Board. Communications regarding subscrip- 

should be addressed, Ancutves or Orotaryncotocy, American Medical 

Toiien orth Dearborn Street, Chicago 10. 

Articles are dren: for publication on condition that they are contributed ly to the 
Arcuives or Manuscripts must be type written, preferabl spaced, 
and the original copy should be submitted. Zinc etchings and halftones = be supplied by 
the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive. 

Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarterly Cumulative Index Medicus. This requires, 
in the order given; name of author, title of article and name of periodical, with volume, page, 
month—day of month if the journal appears weekly—and year. 

Matter appearing in the Axcutves or OroLaryncotocy is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is given. However, the reproduction for commercial purposes of articles a — in 
the Arcuives or OroLaryNGOLOcY or in any of the other publications issued by Associa- 
tion will not be permitted. 

The Arcuives or is issued month! 
two volumes) is as follows: domestic, $12.00; Canadian, weak Ga. At 00, including 
postage. Single copies are $1.25, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 


; OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION..Weekly, Covers all the medical sciences 
and matters of general medical interest. Illustrated. Annual subscription price (three volumes); domestic, 
$12.00; Canadian, $13.50; foreign, $16.00. Single copies, 35 cents. 

ARCHIVES OF INTERNAL MEDICINE—Monthly. Deroted to the publication of advanced original clinics! 
and laboratory investigations in internal medicine. Mlustrated. Annual subscription price (two volumes): 
domestic, $10.00; Canadian, $10.40; foreign, $11.00. Single copies, $1.00. 

ARCHIVES OF NEUROLOGY AND PSYCHIATRY.Monthly. A medium for the ne 8 original 
articles on nervous and mental diseases, with abstracts from foreign and domeatic rege 
transactions of special societies, etc, Wlustrated. Annual subscription price (two volumes) $12.00; 
Canadian, $12.40; foreign, $13.50. Single copies, $1.25. 

ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY—Monthly. Devoted to advancing the knowledge 
of and progress in cutaneous diseases and syphilis, Publishes original contributions on these two subjects, 
transactions of the important dermatologic societies, book reviews, etc. Tllustrated. Annual subscription 
price (two volumes): domestic, $12.00; Canadian, $12.4¢; foreign, $13.50. Single copies, $1.25 

AMERICAN JOURNAL OF DISEASES OF CHILDREN-—Monthiy. Presents pediatrics as « medical actence 
and as a social em. Includes carefully prepared reviews, based on recent pediatric literature, abstracts 
from foreign and domestic Mterature, book reviews, transactions of special societies, etc. Miustrated. Annual 
subscription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.50. Single copies, $1.25. 

ARCHIVES OF SURGERY ~ pn Devoted largely to the investigative and clinical phases of surgery, 
with monthly reviews on orthopedic and urologic surgery. Well Miustrated. Annual subscription price (two 
volumes): domestic, $10.00; Conefiian, $10.40; foreign, $11.50. Single copies, $1.00, except special numbers. 

ARCHIVES OF OPHTHALMOLOGY-——Monthly. Includes original articles on diseases of the eye, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, etc. Hiustrated. Annual 
subscription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.00. Single copies, $1.25. 

ARCHIVES OF PATHOLOGY—Monthly. 4. periodical devoted to the publication of original articles and 

eral reviews in the field of pathology, [hmtrated. Annual subscription price (two volumes): domestic, 

00; $8.40; foreign, $9.00. Single copies, $1.06, except special 

ARCHIVES OF INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE. Monthly. to 
the advancement of knowledge of the diseases of industry and to the publication of scien investigation 
tm this feild. Ilustrated. Annual subscription price (two volumes): domestic, $8.00; Canadian, $8.40: 
foreign, $9.00, including postage. Single copies, $1.00. 

QUARTERLY CUMULATIVE INDEX MEDICUS—A complete subject and yy index to = worth while 
current medical literature of the world. Issued twice a year. Volumes bound a reference. Sub- 
scription price, calendar year: domestic, $20.00; Can $22.00; 
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